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CONTROL CONTROL SYMBOL CONTROL CONTROL SYMBOL CONTROL CONTROL SYMBOL
SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION
AC AIR COMPRESSOR GD GAS DETECTOR PXCM PXC—MODULAR CONTROLLER
AD AR DRYER HE HUMIDIFIER ELECTRIC RBC REMOTE BUILDING CONTROLLER
AE ACTUATOR ELECTRIC H HYGROSTATS RC RECEIVER CONTROLLER
AEM APOGEE ETHERNET MICROSERVER HHC HAND—HELD OPERATOR'S TERMINAL RCU REMOTE CONTROL UNIT
AF AR FILTER HL HIGH LMIT RE RELAY ELECTRIC
AFS AIR FLOW STATION HOA HAND-OFF—AUTO SWITCH RP RELAY PNEUMATIC
AOP ANALOG QUTPUT, PNEUMATIC HORN HORN RS RESTRICTOR
AP ACTUATOR PNEUMATIC HPC HEAT PUMP CONTROLLER RV RELIEF VALVE
APS AUX. POWER SUPPLY HTD HIGH TEMPERATURE DETECTOR S/wW SOFTWARE
AT AUTOMATIC TRAP HTE HUMIDITY TRANSMITTER ELECTRIC sC STEP CONTROLLER
ATD AUTO TANK DRAIN mlrp m%lég)lgp TRANSMITTER PNEUMATIC SgU STAND ALONE CgNTROL UNIT
ATEC T ! o S| SMOKE DETECTO!
A;_E,, ﬁglg’gggg ;«%%uuz K ELECTRIC KILOWATT METER SE SWITCH ELECTRIC
BELL BELL s L CE?J?PLSLER &'M'TEM) SPKR SPEAKER
BiM BUS INTERFACE MODULE T ngwg LEVEL swict SPP STATIC PRESSURE PROBE
BOIL BOILER (PR POWER SUPPLY 24VAC /24VDC SPR STATIC PRESSURE REGULATOR
csL CABLES LTDE LOW TEMP. DETECTOR ELECTRIC sv SOLENOID VALVE
gy CHECK VALVE LTDP LOW TEMP. DETECTOR PNEUMATIC sw SWITCH PNEUMATIC
CM CONSTRUCTION MATERIALS LUt LOCAL USER INTERFACE T ROOM THERMOSTAT, PNEUMATIC
[ COMPONENT PANEL MBC MODULAR BUILDING CONTROLLER JBC TERMINAL BOX CONTROLLER
CPU CENTRAL PROCESSING UNIT MDM MODEM TC TEMPERATURE CONTROLLER(S200)
CRT CATHODE RAY TUBE ME ELECTRONIC ACTUATOR TCU TERMINAL CONTROL UNIT
cs CURRENT SWITCH MEC MODULAR EQUIPMENT CONTROLLER TDR TIME DELAY RELAY
cT CURRENT TRANSDUCER MG MAGNEHELIC GAUGE TE THERMOSTAT, ELECTRIC
cve CONSTANT YOLUME CONTROLLER MPU MULTI-POINT UNIT TEC TERMINAL EQUIPMENT CONTROLLER
D DAMPER MS MOTOR STARTER TH THERMOMETER
ope DUAL DUCT CONTROLLER 0BS OBSOLETE T TRUNK INTERFACE
BEM BEMANgNETNETf;GL n:A?TNTlggR 0DP OPERATOR DATA PANEL TIE TRUNK ISOLATOR EXTENDER
W POI ANS| p PUMP
DPR DIFFERENTIAL PRESS. REGULATOR PA PULSE ACCUMULATOR WR %‘,—_CQMHISEEEESSE UNIT
DPS DIFFERENTIAL PRESSURE SWITCH PCT PROGRAMMABLE CLOCK TIMER TTE TEMPERATURE TRANSMITTER ELECTRIC
DPTE DIFF. PRESS. TRANSMITTER ELEC. PE PRESSURE ELECTRIC SWITCH P TEMPERATURE TRANSMITTER PNEUMATIC
DPTP DIFFERENTIAL PRESSURE PNEUMATIC PL PILOT UGHT TXIO TX=1/0 FAMILY CONTROLLER MODULES
DPU DIGITAL POINT UNIT PM POWER MOMITOR uc UNITARY CONTROLLER
EC ENTHALPY COMPARITOR PNL PANEL uce UNIT CONDITIONER CONTROLLER
P ELECTRO~PNEUMATIC VALVE PPM POINT PICKUP MODULE uve UNIT VENT CONTROLLER
ES END SWITCH PRC PRESSURE REG. CONTROLLER v VALVE
ET ENTHALPY TRANSMITTER PRV PRESSURE REDUCING VALVE e VALVE SERVICE PARTS
EXP EXPANSION PANEL PS POSITIONING SWITCH VA TEC VALVE ACTUATOR
FAN FAN PSE POSITION SENSOR ELECTRIC VAC VIBRATION ISOLATOR
FHC FUME HOOD CONTROLLER PST PULL STATION vB VARIABLE AIR VOLUME CONTROLLER
M FLOW MTR. (FLOW METER STATION) PT PITOT TUBE VIE VELOCITY TRANSMITTER ELECTRICAL
FMS FIRE MGMT. SYSTEM PTE PRESSURE TRANSMITTER ELECTRIC w WELL
FS FLOW SWITCH PTP PRESSURE TRANSMITTER PNEUMATIC XDR TRANSDUCER
FTP FLOW TRANSMITTER PNEY. PTR PRINTER XFMR TRANSFORMER
6 GAUGE PV PILOT VALVE
PXCC PX COMPACT CONTROLLER APOGEE: Pil — EXAMPLE
DDC ELECTRICAL POINT DOC PNEUMATIC POINT ¢ DETAILS LOGICAL FOINT NAVE — AMILID
PINAME PINAM . -
(oloalolooiod 0010100TGA  |aop L3 ELECTRICAL TERMINATION DETAIL 5A <—— READ AS " SEE PAGE 5A FOR MORE DETAIL "
TRUNK_NUMBER TRUNK NUMBER R 10 conmRoL DETAIL MC ¢ piraL NPUT
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LAN TRUNK LAN TRUNK CABINET NUMBER
DROP NUMBER DROP NUMBER FLN TRUNK
POINT NUMBER POINT NUMBER DETAIL XX  STANDARD DDC TERMINATION DROP NUMBER
POINT MUMBER
AN NOTE OR REVISION
APOGEE: ETHERNET — EXAMPLE
DETAIL XX PAGE REFERENCE LOGICAL POINT NAME - AHILTD
) .
DETAIL 5A <«—— READ AS " SEE PAGE 5A FOR MORE DETAIL
DETAL MC  a—— pigiTaL NPUT
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FLN TRUNK
DROP NUMBER
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Anixter Building Automation Cables

Non-Plenum

SBT Part Number

Description

|Print Legend

H-TP20-CM

20AWG,STR.ITP O, BLUE JACKET

NORTHFLEX & H.TP20-CKI “Di, DO, Al AG™ (Mfg E4) 20AWG 1P 75°C CM (UL} C{ULY

H3C20-CM

ZDAWG, STRICOND.CH BLUE JACKET

NORTHFLEX & H-3C20-CM “TEC VID" (Ml EA} 20 AWG IC 75°C CM (UL) CHUL)

HTP18-CMR

TBAWG, STR, TP, CMR,BLUE JACKEY

NORTHFLEX ® H-TP18-CMR “Di, DO, AL AO™ (Wi ER) 1BAWS 1P 75°C CMR {UL) ClUL)

H-IC18-CMR

TBAWG, STRICOND.CM RBL UE JACKET

[NORTHFLEX & H3C18-CMR “TEC VID" (Itfg EA} 18 AWG 3C75°C CMR (UL) CUL)

H2CWLCLIR

14AWG STR,2COND CLIR.DARK BLUE JACKET

[HZCILCLIR LV POWER™ (Mg E¥) 14 AWG 2C 75°C CLIR (UL} C{UL)

HB-TEP24LC-CM

BLN24AWG, STR, TSP LOCAP CM. ORANGE JACKET

{HB'TSPZ‘&CCM “BLNT (Mg E8) 24 AWG 1P 75°C CI {UL) CiuL)

HETSPILCLH

FLNZAAWG, STR, TSP LOCAP O ORANGE JACKET Wi BLUE STRIPE

INORTHFLEX & HF-TSP24LC-CM "FLN" [itfy E#) 24 AWG 1P 75°C OM (UL) CUL)

HIP2LCMR

24AWG SOL. 3P CMR,BLUE JACKETY

NORTHFLEX & H-3P24-CMR “TEC STAT" (Mfg E#) 24 AWG 3P 75'C CMR (UL) C{UL)

LONIP22OM

2ZAWG STRIPAIR CH ORANGE JACKET W WHITE STRIPE

HORTHFLEX & LON-TP22.CM “LON FLN" [Mig E) 22AWG ¥P 750 € CM (UL) C{UL)

LON-2P22CHM

2ZAWG.STRIPAIR CM ORANGE JACKET Wi WHITE STRIPE

NORTHFLEX & LON-2P22.CM “LON FLN" (Mg Eo} 22AWG 2P 750 C CM (L) CUL)

LON-APS22.CH

22AWG STRIPAIR OAR.CM, ORANGE JACKET W) WHITE STRIPE

NORTHFLEX 4 LON-1PS22.CM “LON FUN" (Mg E¥) 22AWG 1P 750 © CM {UL) ClUL)

LON-2PS22.CH

ZAWG STRIPAIR OAS,CH, ORANGE JACKET W WHITE STRIPE

HORTHFLEX & LON-ZPS22.CM “LON FLN™ (Mg EJ) 22AWG 2P T50 € CM (VL) ClUL)

E4TP24CATS-CH

24AWG SOL 4TP CATS.CM

NORTHFLEX ® E4TP24CATS.CM “ETHERNET™ (Mfg E8) 20AWG 4P 750 € CM (UL CHiL)

HALSTSPLC.CM

ALNABS, 24AWG, STR, TP+1C, OAS, LOCAP. CM

NORTHFLEX & HAS5TSP2ILC-CI "ALNASS™ 24 AWG 1P+1C 75°C O {UL) CIUL) (Mig E%)

H-F1.5TSP2ALC-CM

FLN485, Z4AWG, TR, TP+1C, OAS, LOCAP, CH

NORTHFLEX & H-A X STS P2ILC.CH "FLNASS" 24 AWG 1P41C 75'C CM {UL) C{UL) (Mig Ew)

Plenum

SBT Part Number

Description

§Print Legend

HIP2O.CMP

20AWG STRITP CMP BLUE JACKEY

INORTHFLEX € HYP20-CMP DI, DO, Al, AQ" (Mfg E#) 20 AWG 2C 75°C CMP [UL) C{UL)

H3C20-CMP

20AWG.STR,ICOND,CH P, BLUE JACKET

NORTHFLEX & H.3C20-CMP “TEC VID™ (Mifg E¥) 20 AWG 3C 75'C CMP {UL) CjUL)

H-TP1B.CMP

1BAWG STR, TR CP BLUE JACKET

NORTHFLEX & H.TP 18-CMP “Di, DO, Al, AG™ (Mig E/) 18 AWG 2C 75°C CMP (UL) CjUL)

HIC18.CMP

1HAWG. STRICOND,CM P.BLUE JACKET

INORTHFLEX & HIC18.CMP " TEC VID™ (Mfg E8} 18 AWG 3C 75°C CMP {UL) L)

HACH-CLIP

14AWG, STRICOND.CLIP DARK BLUE JACKET

NORTHFLEX & H-2C14-CLIP LV POWER" (Mg £4) 14 AWG 20 75°C CLIP (UL} CQUL)

H-BTSP24LC-LMP

BLNZAAWG STR.TSPLOCAP, CMP ORANGE JACKET

MNORTHFLEX & H-8.TSPISLCCMP “BUN" (Mig 8] 24 AWG TSP 75°C CMP (UL} C(UL)

HF-T5P24LCCMP

FLNZ4AWG, STR, TSP, LOCAP CMP ORANGE JACKET W/ BLUE STRIPE

HORTHFLEX & HETSPIALCLOMP “FLN (Mlg E8) 24 AWG TSP 75°C CMP {UL) CiuL)

H-3P 24.CMP

24AWG SOLIPAIR CMP,BLUE JACKET

NORTHFLEX @ H.3P24.CMP “TEC STAT" (Mly Ef) 24 AWG 3P 75°C CMP (UL) C{UL)

LONP22.CMP

22AWG STRIPAIR CMP ORANGE JACKET W/ WHITE STRIPE

INORTHFLEX @ LON-1P22-CMP “LON FLN" (Mfy E#) 22AWG 1P 750 C CMP (UL) C(UL)

LON-2P2Z-CMP

I2AWG STRZPAIR CMP ORANGE JACKET W/ WHITE STRIPE

NORTHFLEX & LON-2P22-CMP “LON FLN" (Mg EX) 22AWG 2P 750 C CMP {LL) CL)

LON-IPS22.CMP

2ZAWG.STR IPAIR OAS.CIP ORANGE JACKET W/ WHITE STRIPE

NORTHFLEX % LON-1PS2Z2.CMP “LON FLN" (Mfy Ex) 22AWAG 1P 750 C CMP (UL) C{UL)

LON-ZPS22.CHP

RAWG.STRIPAIR CAS CMP ORANGE JACKET W/ WHITE STRIPE

[NORTHFLEX # LON-2PSZ2.CMP “LON FLN" (Mg E#) 22AWG 2P 750 C CMP (UL) C{UL)

E-ATPRACATS-CMP

24AWG SOLATP.CATS CMP

NORTHFLEX @ E4TP2ICATS.CMP “ETHERNET™ (M E%) 24AWEG 4P 750 C CMP (UL

HATSTSP2ILC-CIP

ALNABS, 480G, STR, TP+1C, OAS, LOCAP, CMP

NORTHFLEX ¢ H A STSP2ILC.LCH “ALN4SS™ 24 AWG 1P+1C 75°C TN {UL) QUL (Mg £%)

H-F-L.5TSP2LC-CMP

FLNABE, 24AWG, STR, TP+ 10, OAS, LOCAP, CMP

NORTHFLEX & H-A-L5TS PLILC-CM "FLNSSS" 24 AWG 1P+1C 75°C OM (UL) C{UL) (Mig E#)

Assemblies
SBT Part Number Description |Print Legend
550-827 CABLE ASSENMBLY TEC TO SSB 3 POS 10 FY A
850828 CABLE ASSENBLY TEC TOSSC I POS 10FT A
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om0
O

DIGITAL _QUTPUT (DQ) NC
PULSED OR LATCHED

O Crpm@

DIGITAL QUTPUT (DO) NO
0 PULSED OR LATCHED

D
Y,

‘E;:g:lg 24V
®©

&WC@T "

NOIES:
1.0 VDC ON CABINET FARURE

CONTROLLED
DEVICE Q.7

/C\ DIGITAL QUTPUT (AO.UX) LATCHED
N VOLTAGE T0 SOLID STATE RELAY

e
>

CONTROLLED
DEVICE

NOQIESL
1.0 VDC ON CABINET FARURE
2. MAY BE MULTI~STAGE

m DIGITAL OUTPUT (AO,U,X) SEQUENCED

i @ i

B ®
AMT oR—

T
N

DIGITAL INPUT (DI,ULU,X)
DRY CONTACT

—®—
- X =y

DIGITAL INPUT (ULU,X)

@%M

00 PULSE ACCUMULATOR

! ©
[CONTROLLED

DEVICE
4-20 mA

=
/F
N0/

O

XX

NOTES:

1.0 mA ON CABINET FAILURE

2. THIS POINT TYPE CANNOT SHARE
A MODULE WITH A SELF~POWERED
TYPE INPUT POINT.

ANALOG QUTPUT (X) 4—20 mA

&)

o

b

SIG

ONTROLLED
DEVICE

R —

'®

0l

CoM

HOTES:
1.0 VDC ON CABINET FAILURE

NALOG QUTPUT (AQ,U,X) 0-—-10VDC

D

CONTROLLED
DEVICE L
420 mA

/U ANALOG OUTPUT (AO,UX) 0-10VDC

VOLTAGE TO SEQUENCING MODULE

\Oy VOLTAGE TO CURRENT CONVERTER

——

EXCITATION+

1. COMMON NOT CONNECTED

/MOWNALOG INPUT (ULU,X) 4=20 mA
U 2-WIRE INTERNAL POWERED

EXCITATION +

420 mA $gr—— "
SIG
DEWICE :ICDM g —! OR —

ANALOG INPUT (ULU,X) 4-20mA

3-WIRE INTERNAL POWERED

i
o0/

EXCITATION +

@20 mal SIG Faa
DEVICE  § GOb = OR

cou M ‘

/1
RN
POWER

SUPPLY
ANALOG INPUT (ULU,X) 4—20mA

3-WIRE EXTERNAL POWERED

&)

| ) |
I &) |
+/H
POWER
SUPPLY
EXCITATION -+/H . ‘ @
li-20 madLXGLATION —/N g—:g

SIG
PEViCE — —
LOM ’ oR

Q ANALOG INPUT (U1,U,X) 4—20mA
00 4-WIRE EXTERNAL POWERED

NOTE

@ MAXIMUM WIRE RUN LENGTHS ARE BASED
ON THE CURRENT DRAW AND WIRE GAGE.
SEE DRAWING PWIR.

SEE CONTROL DRAWINGS FOR NORMAL
DE—ENERGIZED CONTACT STATE

MAXIMUM CONTACT CLOSURE RATE IS
10 PER SECOND

DI EXCITATION = 24VDC, 10mA

U, U EXCITATION = 24VDC, 6mA,
150ms, TmA

DI CANNOT BE USED FOR PULSE
ACCUMULATION.

Ul, U, X MAXIMUM PULSE RATE = 20HZ
(25ms PER STATE, 50ms PRE PULSE.

PXCC DO CONTACT RATINGS
AC OPERATION:

4A @ 240VAC (RESISTIVE)
3A @ 240VAC (INDUCTIVE)
SIZE 4 MOTOR STARTER

DC OPERATION:
40W @ < 50VDC
20W @ > 50vDC

REFER TO PXCC TERMINATION TABLES
FOR ACTUAL POINT ADDRESSES.
COMMON TERMINAL MAY BE SHARED BY
2 POINTS. AND ORDER MAY BE
REVERSED ON ADJACENT POINTS.

REFER TO DRAWING P2 ON PWIR FOR
MAXIMUM CURRENT PROVIDED BY THE
PXCC 24VDC SENSOR SUPPLY.

EXTERNAL POWER SUPPLY CAN EITHER
BE A 24VDC POWER SUPPLY OR A
24VAC TRANSFORMER DEPENDING ON
THE SENSOR SELECTED. IF NOT AN
ISOLATED NC CLASS 2 CIRCUIT THEN
POWER SOURCE, NEUTRAL AND PXC
COMPACT COMMON MUST BE BOTH
CONNECTED TO THE SAME OR BONDED
BUILDING APPROVED EARTH GROUND.
FOR FURTHER DETAILS SEE EARTH
GROUNDING RULES (125-3002) APOGEE
WIRING GUIDELINES FOR FIELD PANELS
AND EQUIPMENT CONTROLLERS.

50mA OR LESS — 750ft/230m
50mA TO 100mA — 375ft/115m

100mA TO 150mA ~ 250ft/76m
150mA TO 200mA — 187ft/57m
200mA TO 250mA — 150ft/46m

WHERE H TERMINAL IS NOT A NEC
CLASS 2 CIRCUIT, RELAY COMMON
TERMINAL BRANCH CURRENT MUST BE
EXTERNALLY LIMITED TO 10A MAXIMUM
BY A NEC APPROVED MEANS. NOT A
FUSE,

@ @O

WHERE REQUIRED, NEUTRAL TERMINAL
BRANCH CURRENT MUST BE EXTERNALLY
LIMITED BA A NEC APPROVED MEANS.

@
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I ) |
| ~ !
SiG
% COM = @ T

NOTES:
1. TRANSDUCER POWERED FROM INPUT
2. TRANSDUCER OUTPUT VOLTAGE

CBO\ANALOG

INPUT _(ULU,X) 0—10 Vdc
SELF POWERED TRANSDUCER

@zw:

BT
EXCITATION —/COM ! @
| i
! !

/'S \ANALOG INPUT (ULU.X) 0—10VDC
\O(y 3-WIRE INTERNAL POWERED

a O |

EXCITATION+
Si6

EXCITATION +
pel 1 )=
S———" |
AN ®©
T ANALOG INPUT (Ul,U,X) 0-10VDC
00 3~WIRE EXTERNAL POWERED

-/N
EXCITATION +/H
0-10Vde
DEVICE ;;;CITATION - /N
%_‘“*J@T@

U ANALOG INPUT (ULU,X) 0—10VDC
00 4~WIRE EXTERNAL POWERED

°—
S e

NOTES:

1. 1000 OHM PLATINUM (375)
2. 1000 OHM PLATINUM (385)
3. 1000 OHM NICKEL

4. CUSTOM

/v ANALOG INPUT (ULU.X) RTD
0

i ) |
| &) !

é 516

CoM
NOTES:
1. 100 KOHM

2. 1) KOHM
3. CUSTOM

—~ OR ~—

'®

@ ANALOG INPUT (ULU,X) THERMISTOR
00

—o—
=T e
3l

coM

z
© 8

ol

%]T@

/AB\__DIGITAL OUTPUT (X) 24 VDC
00 RELAY DRIVE 22 mA MAX,

Point Address Tabile for the PXC16, Point Address Table for the PXCI8.
Poi PAC Point PXC
Type Point Type Poimt
Point Type | Number Teominals Address Poitt Typer | Murnber Terminals Address
Signat” | Comenon Bigaa {Conrmes
Universal (3134 55 o8 1 Super X3 ) ER 1
Input iU Uiz T 6 7 Ussversal E¥) B 63 ]

- - T pat eyt

Ui i) ] S Tk &) 33 ) 3
Universal [VFS 30 ] 4 o x4 35 34 4
npubOuipst Us £t} N 5 e % 57 3

i -

PINS ué 43 22 § XE 38 a7 %
u7 4 Ll ! Ureversal | 07 ) 30 7
ug i o & InpatOetpeat 17 a1 0 )

Enalog | w69 53 E) B L o5 o 5 5

Cutput {AD) = hinid
it NCTEN IECAN NECN B UG | 52 | o ®
= T
b = " %% G T T
Digital input| ity E] 5 [H ) T 5 =

] - -

- oH3 50 5% TS 15 5 54 T

Dgitat | DO14 158 14 Utd 58 57 [N

Quiput BOITFETE 78,9 B U15 59 50 B
BGT6 10,1712 16 U1 a1 (5] I3

T 52 83 7

(31 64 8 18

Point Addrass Table for the PXC24, T W 5 T3

Point PXC — e -

Type Point Uz 67 3 F

Paint Type | tumber Terminats | Address uat ) &2 21
Bignat o [V=73 i3 fid pird

Univeraal [y 5 [ 23 7t iz a3
Input {41} Uiz Fi 2 2R 5y 7 73

e
Ui 28 3 Tieniat inpat] D125 74 75 25

el | w04 £ 29 0 ©n Ton = E oF
e m 7 [ - ] TF 75 27

[it] -

“—r 3 33 32 G Cizh 79 75 i3
U7 ) 35 7 Oigitsl | D029 456 28
Ug 38 5 [ Outpot (DO POIF fEX) )
s ] [ g Dot 6192 il
tia [E) A2 ) Dz 131415 32
"R rn s %) [ 1617 18 )
iz i i3 2 DO3a 1620 21 34

Somer ELES [ [ T3 Ds 222124 25

Unbwisal 1 oasay? D038 282827 36
lnputOutputi™ 3y 49 48 K
o' ey’ Notes;
P T ) = T 1. FOR PRE~PXC24.2 CONTROLLERS, POINTS
sy 13—-16 WERE UNIVERSAL [/0 POINTS INSTEAD
a - OF THE CURRENT SUPER UNIVERSAL 1/0
16 52 51 3 POINTS
{16y
Aaatag AT 53 4 17 2. FOR THE APPROPRIATE TERMINAL SYMBOL,
o (80 gt 5 PLEASE REFER TO THE RESPECTIVE POINT TYPE
- COLUMN,
TS 57 3 5
Digital 0028 456 20 3. THE Common TERMNAL IS ALWAYS THE
utpnt (00 sy T - FOLLOWING SYMBOL: |
Do 10,13, 12 22z 4. SEE BELOW FOR DIGITAL OUTPUT SYMBOL:
0023 13,14, 15 F2) - N
G4 16,17, 18 24 Lo NO
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PXCC WIRING TYPE AND CAUGE REQUIREMENTS

MAXIMUM DO WIRE RUN LENGHTS

1. WHEN DAISY--CHAINING 24VAC POWER TO CONTROLLERS USE #14 WIRE.

2. CONDUIT SHARING RULES: ONLY WHERE LOCAL CODES PERMIT ALN CABLE THAT EXITS BUILDING.
BOTH CLASS] AND CLASS 2 WIRING CAN BE RUN TO THE PXCC PROVIDED  THE MAX ALN DISTANCE APPLIES TO EACH SIDE OF THE TIE, P2 PXCC POWER WIRING
THE CLASS 2 WIRE IS UL LISTED 300V 75°C(167F) OR HIGHER OR THE

CLASS 2 WIRE IS NEC TYPE CM (FT4) (75C OR HIGHER) OR CMP(FT6) GENERAL NOTES: 00 / NoTES:

(75°C OR HIGHER). NEC TYPE CL2 AND CL2P IS NOT ACCEPTABLE UNLESS

ALSO UL LISTED AND MARKED 300V 75°C (167'F) OR HIGHER

® TiE MUST BE USED TO ISOLATE ALN BETWEEN PXCC CONNECTE
TO DIFFERENT SERVICE GROUNDS OR ON BOTH SIDES OF THE

® COMPLY WITH LOCAL BUILDING CODES

2. RECEPTACLE IS PRE~WIRED AND MOUNTED
IN FACTORY, FOR 115VAC SERVICE BOX ONLY,

COMMUNICATION CONNECTORS PLUG INTO PXCC.

TABLE TABLE 3 "€ (NOT SHOWN)
CIRCUIT TYPE CLASS WRE TYPE MAY, DISTANCE | CONDUIT SHARING 2 NOWNAL STARTER WRE SIZE ;‘ | L wre cover
AC LINE POWER' | POWER %14244 REFER CHECK LOCAL INRUSH SIZE 2 #6 #a SERVICE BOX MAX | |~ TRansroRueR
HN T0 NEC CODES 5 oo SooT TToon POWER SOURCE REQUIREMENTS

i3 y k y
DIGITAL OUTPUT |1 & 2 | "smecs ' oot codes| SEE TABLE 3 | GHEGK LOCAL 200 va 1 (i52m) | (274m) | (427m) VOLTAGE: 102-132 VAC R e

{18 lo §24 AWG 550 VA 2 200ft 3001t 500ft LINE FREQUENCY: 50 / 60 Hz 100 VA MAX)

TP not required, check 750 CHECK LOCAL (61m) (91m) | (152m) XFMR POWER: 200 VA (MAX. L~ DUPLEX RECEPTACLE
DIGITAL INPUT 2 job specs & locol codest (230 m) | CODES 1001t 1501t 7501t 115V OUTLETS: 200 VA (MAX. 4y ACTUATOR

#18 lo §24 AWG 1150 VA 3 (30m) (46m) (76m) — Z{60 VA MAX)
ANALOG INPUT® 2 [p18-g24 W 5P| T5OR CHECK LOCAL SO 0Tt 200t Knoc ¥
100K /30K Thermistor CM(FT4) or CMP(FTS) (230 m) | CODES 1500 VA 4 21m) | (3om) | (61m) = 3/:5 it A ﬁ::mx: Ecigfé
ANALOG INPUT® | 2 (jie—gae 3 TSl 7S0R - oweck Local| - e o377 & 34 — — W&o
1K B OR RTD CH(FT4) or CUP(FIE) (250 m) | CODES 1. DISTANCES SHOWN ASSURE LESS THAN 10% VOLTAGE : p TISVAC W/GND
GN%O\C/; INPUT 2 c;aau#zi TpcorP(TFS%) (;ggﬂ ) ggggg LOCAL " DROP ACROSS THE WIRE FOR A TYPICAL STARTER P1 PXCC CONDUIT PENETRATIONS PXCC ENCLOSURE m
a (FT4) or CMP(FT m . 00 . s

2. PXCC DO CONTACT RATINGS WRE_ NUT !

ANALOG INFUT 7 lpe- #2,, % 157 Zasgﬂ CHECK LOGAL EXCC DO CONTACT RAT PXCC FAMILY VA RATINGS & SENSOR SUPPLY e N1} e
—20 mA b (F %O;PCQAP(FTS) (750n'“) COBES SIZE 4 MOTOR STARTER PRODUCT  24VAC VA RATING 24VDC mA IS FOVER
Al [d 2 18— TSP THESE CONNEC
SNALOG oUTPUT {;M(Fff) o CM';,(FSTS) (230 m) |Gopes HOCAL MAXIMUM NUMBER HSTIE IN SERIES ON ALN TRUNK *;; ggxi‘g ‘2'1 12‘[‘) ;gg MAGE N FIELD S| 2

1824 TP 5r TaR°| 7501t TABLE 4 = ©
ANALOG OUTPUT | 2 # or CHECK LOCAL PX COMPACT 36 35 200 | Ac EARTH GrouND [
4—20 mA CM(FT4) or CMP(FTE) . (230 m) | CODES SPEED 1200 4800 {9600 - JBAKBTEK - 1152 TO GROUNDING LUG AT J =0 POWER
ETHERNET ALN 2 |pa @) P° 2951t [CcHECK LOCAL BAUD BAUD BALD BaUD TRANSFORMER IN POWER BOX. Box

CATS OR BETTER (80 m) | CODES SERIES TIES | 10 7 6 [ NOTES:
ALN_ TRUNK 2 | g4 TSP SEE TABLE 4 | RHECK LOCAL AN TRUNK | 4000ft | 40007t | 40007t | 32B0ft 1. NO MORE THAN SEVEN (7) FULLY LOADED ©

DISTANCE | (1.2km) |(1.2km) |(1.2km) | (1km) PXCC CABINETS ALLOWED ON A SINGLE 3—WIRE CIRCUIT.

© SIZE WIRE FOR LOAD, CURRENT, AND VOLTAGE. 2. ALN MUST BE DAISEY—CHAINED WHEN RUNNING
3. TWISTED PAIR, NON~JACKETED UL LISTED 75°C(167°F) AND 300V, CABLE @ ALL WIRE TO BE APPROVED OR LISTED FOR THE INTENDED 19.2 k BAUD OR FASTER AND TRUNK TERMINATORS COVER WITH JUNCTION BOX
CAN BE USED IN PLACE OF CM(FT4) OR CMP(FTBS(BOTH MUST BE RATED  2opi1cATION BY AGENCIES SUCH AS UL, NEC. CSA USED AT BOTH ENDS OF LINE P3C. O A Sy
75'C OR HIGHER) CABLE WHEN CONTAINED IN CONDUIT PER LOCAL CODES. T 3. TERMINATE SHIELD AT LEAVING END OF
SEE THE FIELD PURCHASING GU!DE FOR WIRE. ® ALWAYS REFER TO LOCAL CODES FOR CONDUIT SHARING. ALN TRUNK ONLY.
4. WIRE LENGTH AFFECTS POINT INTERCEPT ENTRY. ADJUST INTERCEPT O WIRING MUST HAVE INSULATION RATED FOR HIGHEST VOLTAGE 4, L ALN SHIELD TERMINATION P3A WHEN 24VAC £ EALN ETHERNET CONNECTOR
ACCORDINGLY FOR EACH WIRE GAUGE AND SENSOR TYPE. CIRCUIT IN CONDUIT. 5. USE ALN SHIELD  TERMINATION P38 WHEN 24VAC R-25 SHELDED JACK

® THE ALN TRUNK MUST BE AN UNINTERRUPTED RUN BETWEEN | > £ refdi sl 16 GpEN. [';1] FOR ETHERNET PATCH CABLE

5. SHIELDED TWISETED PAIR (TSP) IS NOT REQUIRED FOR ELECTRICAL
NOISE LEVELS UPTO 10 V/M. AT HIGHER LEVELS TSP MAY BE

NEEDED. TERMINATE SHIEL!

ON ENCLOSURE AND TAPE BACK ON POINT END.

6. FOR 24AWG INSTALL CATEGORYS OR BETTER CABLE PER

ANSI/TIA /EIA~568—B8.1 OR HIGHER. USE SOLID COPPER BETWEEN JACK
BOXES. USE STRANDED COPPER PATCH CABLES 13ft (4m) TO CONNECT
PXCC AND 20ft (6m) TO CONNECT SWITCH OR HUB.

CABINETS. NO SPLICES ALLOWED.

© CM/CMP /MM /MMP WIRE IS NOT USABLE FOR CLASS 1
CIRCUITS.

® FOR EXTENDED TEMPERATURE INSTALLATIONS USE ONLY
COPPER WIRE LISTED FOR 90°C OR HIGHER

WRE SECURING
A ALN TRUNK 3 =
CONNECTOR

(= &

7
PXCC ~ HMI
RU45 JACK FOR RS232 SERVtCE MODE
SERIAL PRINTER OR PXC

7. DO NOT INSERT RJ-11 6 PIN PLUG
WITHOUT PIN 1 AND B VOIDS

G: USB DEVICE CONNECTOR

PXCC WIRE_SPECIFICATIONS TABLE 2 NOTE:
LOW-VOLIACE PONT APPUCATINS PONT USAGE AN TRUNK EMN _ -~ SWD  REFER TO "APOGEE WIRING
CABLE CONFIGURATION | TWISTED PAIR OR TSP TWSTED PAIR (UNJACKETED) OR T5P | TWISTED SHIELDED PARR (4) TWISTED PAR GUIDELINES FOR FIELD
GAUGE #18 TO §22 AWG (STRANDED) | #18 TO #22 AWG (STRANDED) | 24 AWG (STRANDED) 24AWG(STRANDED) B ALN TRUNK | "‘g}éggﬁg"’;‘o% PANELS AND EQUIPMENT .
CAPACITANCE o, na 12.5 pf/ft OR LESS 13 pt/ft OR LESS CONNECTOR CONTROLLERS (125—30()?) FOR LAPTOR
TWISTS PER FOOT 6 MINIMUM 6 MINIMUM 6 MINIMUM CATEGORY 5 Min AL T‘ig'g{"'{*}m’i} FOR FLN WIRING CONFIG'S.
SHIELDS NOT REQUIRED (IN CASE OF  [NOT REQUIRED (IN CASE OF | 1007% FOIL W/ DRAIN WIRE | NOT REQUIRED
TSP, 100% FOIL W/ DRAIN WIRE) TSP, 100% FOIl. W/ DRAIN WIRE]
SHLD
NEC CLASS CM, CMP (75°C OR HIGHER) | NOT SPECIFIED CM, CMP (75°C OR HIGHER) | MM, MMP T
CEC CLASS FT4, F16 (75°C OR HIGHER) NOT SPECIFIED FT4, F16 (75°C OR HIGHER) | NOT SPECIFIED
UL VOLTAGE RATING | NOT SPECIFIED 300 VAC? NOT SPECIFIED NOT SPECIFIED
UL TEMP, RATING NOT SPECHIED 75°C_(167°F) NOT SPECIFIED NOT SPECIFIED P3 PXCC COMMN TERMINATIONS
1. UL RECOGNIZED WIRE (LABELED WITH A BACKWARDS 'RU) IS NOT FIELD INSTALLABLE. USE ONLY UL—LISTED WIRE, \Oy
2. 300 VAC WIRE CAN BE USED IN FIELD PANELS CONTAINING VOLTAGES BELOW 150 VAC.
REVISION HISTORY SIEMENS o4 A o VA Chiller Project 440P-116804
monce Alexandria
Lafaystts, La. 70507 xandria, LA
USA
Siemens industry inc PHONE: (337) 283-7431 ome | ove | s | [Moormie P W l R
FAX: (3371 233-758 PXCC Wiring Specification

b
€: \JOBS\JOBS\JERRYJOBS\VAMCALEXANDRIA ~REDUND ANTCHILLERPROJEC T..MAYZ012 \A40P— 116804 \MDT\P XCCWIRE. dwg




o 3
®
"'-“'—@-—'—b

DIGITAL QUTPUT (6R) NC

| O 5
B =
O

DIGITAL INPUT (8D,160,8U,8x)

PULSED OR LATCHED

™
N

s @ @1
G

DIGITAL QUTPUT (6R) NO

DRY CONTACT

] @ i@
E———— =

@

DIGITAL INPUT (8D,16D,8U,8X)

—o—

Vo=

% EXCITATION+

©
l_

SI6

&)

NOTES:
1. COMMON NOT CONNECTED

ANALOG INPUT (BX) 4-20 mA

PULSED OR LATCHED
O ay
S 70 ¢ m—

8
N
ol

N H
cowmo‘_uzoj '_
RELAY )

<

’_
DEVICE Sad H @
'_
NOTES:
1.0 VDC ON CABINET FALURE
C DIGITAL OUTPUT (8U,8X) Latched
00 VOLTAGE TO SOLID STATE RELAY
N gﬂSTAGE N
I ] =
CONTROLLED lon
RELAY
DEVICE 31’35‘;4%. @
s S —
e SR =

NOTES.
1.0 VDC ON CABIRET FAILURE
2. MAY BE MULTI-STAGE

0\

DIGITAL OUTPUT (B8U,8X) Sequenced

PULSE ACCUMULATOR

™
o0/

5 ©
[CONTROLLED

DEVICE
4~20 mA

DO

@ T

HNOTES;

1. G mA ON CABINET FALURE

2. THIS POINT TYPE CANNOT SHARE
A MODULE WITH A SELF-POWERED
TYPE INPUT POINT,

/H

ANALOG QUTPUT (BX) 4-~20 mA

)
N,

2-WRE INTERNAL POWERED

<
i

4-20 mA
DEVICE

EXCITATION +
5iG
T cou

KO

—

ANALOG INPUT (BX) 4—20mA

™
o

3-WIRE INTERNAL POWERED

} 9

20

DEVICE

EXCITATION +
i bledh LI

mAl SIG

COM P

B=®

/0

N
POWER e

SUPPLY
ANALOG INPUT (8X) 4~20mA

NOTE:

1. MUST USE SAME
OR BONDED £ARTH
GROUND AS SYSTEM
NEUTRAL

o)

ONTROLLE
DEVICE

: @
NOTES:.
1.0 VDG ON CABINET FALURE
2. THIS POINT TYPE CANNOT SHARE

A MODULE WITH A SELF-POWERED
TYPE INPUT POINT.

@TH

1

ANALOG OUTPUT (BU,BX) 0—10VDC

o)

©

@
@

NOTES:

3-WIRE EXTERNAL POWERED

MAXIMUM WIRE RUN LENGTHS ARE BASED
ON THE CURRENT DRAW AND WIRE GAGE.
SEE DRAWING TWIR,

SEE CONTROL DRAWINGS FOR NORMAL
DE—ENERGIZED CONTACT STATE

MAXIMUM CONTACT CLOSURE RATE IS
10 PER SECOND

8D, 16d EXCITATION =
8U, 8X EXCITATION =

24vDC, 8mA
24VDC, 8maA,

8D, 16D MAXIMUM PULSE RATE = 10Hz
(50ms PER STATE, 100ms PER PULSE)

8U, 8X MAXIMUM PULSE RATE = 20Hz
(25ms PER STATE, 50ms PER PULSE)

PXC MODULAR DO CONTACT RATINGS
AC OPERATION:

4A ©® 240VAC (RESISTIVE)

3A @ 240VAC (INDUCTIVE)

SIZE 4 MOTOR STARTER

DC OPERATION:
40W @ < 50VDC
20W @ > 50vDbC

REFER 7O PXC MODULAR PANEL FOR
ACTUAL POINT ADDRESSES. REFER TO
TXMI TERMINATION TABLES FOR ACTUAL
TERMINALS FOR EACH PANEL ADDRESS.
COMMON TERMINAL MAY BE SHARED BY
2 POINTS.

REFER TO DRAWING P1 ON TWIR FOR
MAXIMUM CURRENT PROVIDED BY THE
24VDC SENSOR SUPPLY ON P1 BIM OR
BUS POWER SUPPLY

EXTERNAL POWER SUPPLY CAN EITHER
BE A 24VDC POWER SUPPLY OR A
24VAC TRANSFORMER DEPENDING ON
THE SENSOR SELECTED. IF NOT AN
ISOLATED NC CLASS 2 CIRCUIT THEN
POWER SOURCE, NEUTRAL AND PXC
MODULAR COMMON MUST BE BOTH
CONNECTED TO THE SAME OR BONDED
BUILDING APPROVED EARTH GROUND.
FOR FURTHER DETAILS SEE EARTH
GROUNDING RULES (125-3002) APOGEE
WIRING GUIDELINES FOR FIELD PANELS
AND EQUIPMENT CONTROLLERS.

50mA OR LESS — 750ft/230m
50mA TO 100mA — 375ft/115m

100mA TO 150mA ~ 250ft/76m
150mA TO 200mA - 187ft/57m
200mA TO 250mA ~ 150ft/46m

WHERE H TERMINAL IS NOT A NEC
CLASS 2 CIRCUIT, RELAY COMMON
TERMINAL BRANCH CURRENT MUST BE
EXTERNALLY LIMITED TO 10A MAXIMUM
BY AN NEC APPROVED MEANS. NOT A
FUSE.

WHERE REQUIRED, N TERMINAL BRANCH
CURRENT MUST BE EXTERNALLY LIMITED
BY AN NEC APPROVED MEANS.

W VOLTAGE T0 SEQUENCING MODULE \Oy 20ms, 100mA
REVISION HISTORY SIEMENS orA o VA Chiller Project 440P-116804
MNONCH 4
LU;": vette, La. 70507 Alexandria, LA I
Sismens industry hc PHONE: (337) 233-7431 DMP | DMP JS‘ 08/11/12 T T R M ‘l
FAX: (337) 233-75%8 TX-I/0 Termination Spec.

C:\JOBS\JOBS\JERRYJOBS \VAMCALEXANDRIA—REDUNDANTCHILLERPROJECT. MAY201 2\ 44 0P~ 116804 \MD T\ TXIOTERM. dwg



L EXCITATION +
EXCITATION —
WD-E20 vEﬂA SIG
vie COoM

ANALOG_INPUT (BX) 4-20mA

' |
! |

7

EXCITATION +
DEvice 156 N .
coM =
+ /M~ /N NOTE:
POWER 1. MUST USE SAME
SUPPLY OR BONDED EARTH

GROUND AS SYSTEM
NEUTRAL

ANALOG INPUT (8U,8X) 0-10VDC

4-WIRE INTERNAL POWERED

&)

Thower
SUPPLY|
=/

EXCITATION +/H %
l4=20 maA g::;CITAﬂoN h
DEVICE g ——
cou =G
NOTE;
1. MUST USE SAME OR BONDED EARTH
GROUND AS SYSTEM NEUTRAL

ANALOG INPUT (8X) 4-20mA
4~WIRE EXTERNAL POWERED

o
Sle 4@

COM

-
o

&,

NOTES;
1. TRANSDUCER POWERED FROM ISOLATED INPUT
2. TRANSDUCER QUTPUT VOLTAGE

ORE

(R

ANALOG INPUT (8U,8X) 0-10 Vdc

00

3-WIRE EXTERNAL POWERED

fe—— (5110 |

7
POWER
SUPPLY]|

Vil
EXCITATION +/H %
11 -
0 10vee SEROTATON —/N

DEVICE

oo Bl ®

NOTE:
1. MUST USE SAME OR BONDED EARTH
GROUND AS SYSTEM NEUTRAL

ANALOG INPUT (8U,8X) D—10VDC

&)

4-WIRE EXTERNAL POWERED

g} SiG

S
4

O

coMm

v

NOIES:

1.1000 OHM PLATINUM (375)
2.1000 OHM PLATINUM {385)
3. 1000 OHM NICKEL

4, CUSTOM

@ TI

ANALOG INPUT_(8X,8U) RTD

SELF POWERED TRANSDUCER

Q)y
@
B =
®
| O I

ANALOG _INPUT (8U,BX) 0—10VDC

EXCITATIONS
SIG

s

N

| @ i
§_ SIG

COM

AT

& T

HOTES;

1. 100 KOHM
2,10 KOHM
3. CUSTOM

ANALOG INPUT (BX,8U) THERMISTOR

o)

IxXM1 _TERMINATION TABLES
1. ALL TXM1 TERMINALS (MEASURING,

NEUTRAL, RELAY, SUPPLY)} ARE

CONNECTED IN THE PLUG-IN [/0 MODULE, NOT IN THE TERMINAL BUS.

TXM1.8D, TXM1.16D

1/0 POINT MA@ @G 6G] ] (6B
SYSTEM NEUTRAL' 11113151 7] 9)lni1alns
DIGITAL INPUT f(+) 2] a1 6| 8|10 121418

1. NEUTRAL CAN BE CONNECTED TO Al
MODULE AND SEVERAL CAN SHARE SAl

NY NEUTRAL TERMINAL ON SAME
ME NEUTRAL TERMINAL.

TXM1.16D
1/0 POINT (9) 1 (10} (11)} (12); (13)] (14)] (15)] (16)
SYSTEM NEUTRAL 1 ()18 202224262830/ 32
DIGITAL INPUT | ()] 1e ]2 ]23]25]27 20131133
1. NO PULSE ACCUMULATOR
TXM1.8U, TXM1.8U—-ML

1/0 POINT MA@ G 6] @] 6B
SYSTEM NEUTRAL 1) 2016 [wf1afwlazfar]a
UNIVERSAL 1/0 p(+)f 4 [ B [12]16 |21 25 2933
24V AC/DC ACTUATOR SUPPLY® = 7 15 24 32

1. 24V DC ONLY AVAILABLE WITH BUS
EXTERNALLY BY DC SUPPLY.

CONNECTOR MODULE (BCM) POWERED

TXM1.8X, TXM1.8X—ML

1/0 POINT

MA@ @] 6] 6] (] 8)

SYSTEM NEUTRAL 1

2|6 (1014119123273

UNIVERSAL [/0 V (+)

4 ) B 112116121 12572933

24V AC/DC ACTUATOR SUPPLY? =

7 15 24 32

24V DC SENSOR SUPPLY? =

3 il 20 28

1. 4-20 mA OUTPUT AVAILABLE ON P!

2. 24V DC ONLY AVAILABLE WITH BUS
EXTERNALLY BY DC SUPPLY.

3. MAY POWER EXTERNAL SENSORS 0.

OINTS 5-8 ONLY.
CONNECTOR MODULE (BCM) POWERED

6w (25mA) OR 1.2w (50mA) PER

TERMINATION UP TO 2.4w (100mA) MAXIMUM FOR ALL TERMINATIONS.

TXM1.6R, TXM1.6R—M

1/0_POINT MA@ (H)] (5} 6)
COMMON i ©]3Tali5{20l26]32
NORMALLY CLOSED 71 (NCY 4 10715 |18 |25 3
NORMALLY OPEN | (Noy 2 |8 [14]21]|27]33

1. COMMONS ARE NOT INTERNALLY COf

NOTE: REFER TO TERMINATION
INSTALLATION DETAILS.

NNECTED.

SHEET #1 FOR

\O(y 3-WIRE INTERNAL POWERED
REVISION HISTORY SIEMENS
Slemens industry inc

104 Annonce St
Lafayette, La. 70507
USA v
PHONE: (337) 238-7431
FAX: (337) 233-7518

VA Chiller Project
Al

lexandria, LA
T T TER

3] )
00/11/12

440P-116804

[O Termination Spec. 2 T T R M 2

C: \JOBS\JOBS \JERRYJOBS \VAMCALEXANDRIA—REDUNDANTCHILLERPROJECT_MAY2012\440P~116B04\MD T\ IXIOTERMZ.dwg




PXC MODULAR WIRING TYPE AND GAUGE REQUIREMENTS

MAXIMUM DO _WIRE RUN |ENGHTS

PXA-ENC-19 19 x 22
PXA-ENC-34 34 x 22

€ (NOT SHOWN)

PXA-ENC~18 18 x 22

<L

KNOCKQUT TYPES
A= 1* & 114
8= 3/4" & 1"

Ca 1/2" & 3/4"

m PXCM_CONDUIT PENETRATIONS

1. WHEN DAISY—CHAINING 24VAC POWER TO CONTROLLERS USE #14 WIRE.

2. CONDUIT SHARTING RULES: ONLY WHERE LOCAL CODES PERMIT.

BOTH CLASSt A

D CLASS 2 WIRING CAN BE RUN TO THE PXCC PROVIDED

THE CLASS 2 WIRE IS UL LISTED 300V 75°C(167°F) OR HIGHER OR THE
CLASS 2 WIRE IS NEC TYPE CM (FT4) (75'C OR HIGHER) OR CMP(FT6)

(75°C OR HIGHER). NEC TYPE CL2 AND CL2P IS NOT ACCEPTABLE UNLESS

ALSO UL LISTED AND MARKED 300V 75°C (167'F) OR HIGHER

3, TWISTED PAIR, NON-~JACKETED UL LISTED 75'CS187'F) AND 300V, CABLE
CAN BE USED IN PLACE OF CM(FT4) OR CMP(FT6)(BOTH MUST BE RATED

CABLE WHEN CONTAINED IN CONDUIT PER LOCAL CODES.
URCHASING GUIDE FOR WIRE.

75°C OR HIGHER
SEE THE FIELD

4, WIRE LENGTH AFFECTS POINT INTERCEPT ENTRY. ADJUST INTERCEPT
ACCORDINGLY FOR EACH WIRE GAUGE AND SENSOR TYPE.

5. SHIELDED TWiSETED PAIR (TSP) IS NOT REQUIRED FOR ELECTRRCAL
V/M. AT HIGHER LEVELS TSP MA

NOISE LEVELS UPTO

Y BE
NEEDED. TERMINATE SHDELD ON ENCLOSURE AND TAPE BACK ON POINT END.

B. FOR 24AWG INSTALL CATEGORYS OR BETTER CABLE PER
ANSI/TIA/EIA-568~B.1 OR HIGHER. USE SOLID COPPER BETWEEN JACK

BOXES. USE STRANDED COPPER PATCH CABLES 13ft (4m) TO CONNECT

PXCC AND 20ft (6m) TO CONNECT SWITCH OR HUB.

PXCM_WIRE SPECIFICATIONS

TABLE 2

TABLE 1 TABLE 3
CIRCUIT TYPE CLASS WIRE TYPE WAX, DISTANCE | CONDUIT SHARING NOMNAL SIARTER WRE SIZE
AC LINE POWER' | POWER | g12-14 REFER CHECK LOCAL INRUSH SiZE #8 #6 #a
THHN ToJec |CODES 0 S00ft | 900ft | 1400ft
TP ot requi "
DIGITAL OUTPUT |1 & 2 | ecs  focar codes| SEE TABLE 3 | SHEGK LOCAL 200 va 1 (152m) | (274m) | (427m)
8 lot 24 AWG - 550 VA 2 (zoon) (300&) 500&)
TP not required, checl 7501 CHECK L 61m 91m) | (152m
DIGITAL INPUT 2 b specs & locat codesf (230 m) | CODES LoCA 1001t 1501t 2501t
#1810 §24 G 1150 VA 3 Gom) | (4em) | (76m)
ANALOG INPUT® | 2 [f18-g24 TP*%r T9P°] 7501 |cneck Local Jort T toon | 200t
100K /10K Thermtslor Cu JFN) or cmp(rrs) (230 m) | CODES 1500 VA 4 (21m) | (30m) | (61m)
ANALOG lNPUT 2 |pe-g24 3 TSP® 750ft CHECK LOCAL 5 TS
L OR R OU(F14) or WP(FTEY (250 m) | CODES 1. DISTANCES SHOWN ASSURE LESS THAN 10% VOLTAGE
ANALOG INPUT 2 |pe-g24 ¥ TSP 7501t CHECK LOCAL ’ T
S ol BSOS
ANALOG INPUT 2 |f8-g24 TP TSP 7501t i cHECK LOCAL " 4A © 250VAC & 30VDC
4-20 mA CM(FT4) or CMP(FTB) (230 m) | CODES SIZE 4 MOTOR STARTER
8-424 038 150°| 7501t
BNEOY OUTPUT | 2 e QueTs)| (230 m) EHBES LOCAH] MAXIMUM NUMBER HSTIE IN SERIES ON ALN TRUNK
ANALOG OUTPUT | =z #1824 P78 T5P°[ 7501 CHECK LOGAL TABLE 4
4—-20 mA CM(FT4) or CMP(FTBY (230 m) | CODES SPEED 1200 4BOD (9600 - 3BAKET.EK - 1152
ETHERNET ALN 2 | 424 (4) P® 2951 CHECK LOCAL BAUD BAUD BAUD BAUD
CATS OR BETTER (80 m) | CODES SERIES TE'S 10 7 6 6
CHECK LOCAL ALN_TRUNK 4000ft | 40001t | 4000ft | 3280ft
ALN TRUNK G Liaibd SEE TABLE 4 | coDES DISTANCE | (1.2km) | (1.2km) | (1.2km) | Ckem)

*TIE MUST BE USED TO ISOLATE ALN BETWEEN PXCM CONNECTED
TO DIFFERENT SERVICE GROUNDS OR ON BOTH SIDES OF THE

ALN CABLE THAT EXITS BUILDING.

® THE MAX ALN DISTANCE APPLIES TO EACH SIDE OF THE TIE.

GENERAL NOTES:

© COMPLY WITH LOCAL BUILDING CODES

@ SIZE WIRE FOR LOAD, CURRENT, AND VOLTAGE.

© ALL WIRE TO BE APPROVED OR LISTED FOR THE INTENDED
APPLICATION BY AGENCIES SUCH AS UL, NEC, CSA.

® ALWAYS REFER TO LOCAL CODES FOR CONDUIT SHARING.

® WRING MUST HAVE INSULATION RATED FOR HIGHEST VOLTAGE

CIRCUIT IN CONDUIT.

© THE ALN TRUNK MUST BE AN UNINTE
CABINETS. NO SPLICES ALLOWED.

© CM/CMP /MM /MMP WIRE IS NOT USAB
CIRCUITS.

® FOR EXTENDED TEMPERATURE INSTALLATIONS LJSE ONLY

COPPER WIRE LISTED FOR 90°C OR HIGH

o)

1.
ALLOWED ON A SINGLE 3-WIRE 115V, 15A CIRCUIT.
2 R:csructi iG PREWRED AND MOUNTED IN FACTORY, FOR HSVAC SERWICE BOX

SERVICE BOX MAX

A
.

| L~ wiE cover

TRANSFORMER

CUR & PS
(24vAC, 334 OR
192 VA MAX)
DUPLEX

24V ACTUATOR
P (B8 VA MAX)

POWER SOURCE REQUIREMENTS

CABLE TiE BARS &
DN RALS

VOLTAGE: 102-132 VAC

204264 VAC
LINE FREQUENCY: 50 / 80 Mz |
TSV QUTLETS: 200 VA (MAX.)

PXA-SB115VIBAVA 1
PXA-SBITEVIOZVA 3
PXA~$8230V384VA

440 VA (MAX)
220 VA (MAX.)
440 VA (MAX.)

PXA-SB23OVIO2VA 220 VA (MAX.)
PXCM_FAMILY VA RATINGS & SENSOR SUPPLY
BXCO0~ 0 24 [
PXC100-X 0 24 0
IXBL.P1 14.4 125 96
TXST12F4 288 150 96
TXSLEF4 [ 96 96
- 240 LOAD (W) MAX.

TXM1.80 14
TXM1.16D 1.4
TXMIBU 15
TX1.BU~ML 1.8

1.8X 22
TXMEBX~ML 2.3
TXMI.BR 17
TXMI.ER-M 1.9

HO MORE THAN THREE (3) 384VA OR FIVE (5) 192VA FULLY LOADED PXA CABIETS

3, Dc INPUT/OUTPUT ONLY AVALABLE ON BUSS CONNECTION MODULES.

T2

PXCM POWER WIRING

RRUPTED RUN BETWEEN

LE FOR CLASS 1

ER

)

A: PXCM ALN 8: P1 BiM FLN
TRUNK CONNECTOR

TRUNK CONNECTOR

I MM EXT. CABLE
AT C KNOCKOUT

SE CONNECTIONS

MADE M FELD

FoR mmsrmwm

TLET AND INPUT
BROU ND UNDER WIRE

TISVAC W/GHD
[

OUND LUG

COVER WITH
DUPLEX RECEPTACLE
(1I5VAC ONLY)

WRE SECURING
SCREWS IN 7T0R

SHLD  TERMINATE swtm ou
BOTH ENDS
NEUTRAL 1S rmMmc

ALR TERMINATOR {EOL ONLY) DO

D: TX~1/0 BUS CONNECTORS

cs (i

SYSTEN HEUTRAL WUST
CONNECTED ON ALL DEN

€: ETHERNET CONMECTOR

EALN ETHERNET CONNECTOR Ru-45 SHIELDED
JACK FOR

CS: 24VDC COMMDN
CD: 24V0C DATA

JUNCTION BOX

L TX~i/0 BUSS
CONNECTOR (TOP)
yyOvy

B8
WICES.

EITHERNET PATCH CONNECTOR.

[
LOW-VOLTAGE POINT APPLICATIONS PONT USAGE AN TRUMK EAX 7 BOTH BIDS WEN USING 18.2¢ LINK  ACTIMTY & TX=1/0 BUSS
CABLE CONFIGURATION | TWSTED PAIR OR TSP TWISTED PAR (UNJACKETED) OR T5P_| TWISTED SHIELDED PAIR (4)_TWISTED PAIR e N 1R F: USB HOST CONNECTOR  CONNECTOR (BOTTOM)
GAYGE £18 TO §22 AWG (STRANDED) | #18 TO §22 AWG (STRANDED) | 24 AWG (STRANDED) 24AWG(STRANDED) L
CAPACITANCE g, a0 12.5 pf/ft OR LESS 13 pt/it OR LESS NOTES. SHLD = <
FOR Wi oR
TWISTS PER FOOT 6_MINIMUM 6 MINIMUM 6 MINIMUM CATEGORY 5 Min 1. COMMUMCATION COMNECTORS PLUG W70 PXCM. PRINTER cs
2. ALN MUST BE DAISY~CHANED WHEN RUNNING 19.2K BAUD OR
SHIELDS NOT REQUIRED (IN CASE OF NOT REQUIRED {IN CASE OF 100% FOL W/ DRAIN WIRE | NOT REQUIRED FASTERAND TRUNK TERMINATORS USED AT BOTH ENDS OF LINE T3C. 3. G: USB DEVICE CONNECTOR 24VAC
TSP, 100% FOIL W/ DRAIN WIRE] TSP, 100% FOIL W/ DRAIN WIRE, TERMWNATE SHIELD A LEAVING END OF ALN TRUNK OMLY T3A.
4. USE ALN SHIELD TERMINATION TIA WHEN 24VAC E TERMINAL 15 K: EXPANSION MODULE CONNECTOR
” EARTH CROUNDED.
NEC CLASS CM, CMP (75°C OR HIGHER) | NOT SPECIFIED CM, CMP (75°C OR HIGHER) | MM, MMP FR e i ATION T30 WHEN 24VAC £ s gmﬂmu IHIIIII
CEC CLASS FT3, F16 (75°C OR HIGHER) | NOT SPECIFIED FT4, F16 (75°'C OR HIGHER) | NOT SPECIFIED oPEN, 1
Ut VOLTAGE RATING | NOT SPECIIED 300 vAC? NOT SPECIFIED NOT SPECIFIED FOR LAPTOR
T3 \PXCM & P1_BIM COMMUNICATION TERMINATIONS H PXCW = M
UL TEMP, RATING NOT_SPECIFIED 75 (167F) NOT_SPECIFIED NOT SPECIFIED Rt IACK FOR RS232 SERVICE MODE
o 00 FOR PXC MODULAR, SERIES CONTROLLERS SERIAL PRINTER OR PXCUL.
1. UL RECOGNIZED WIRE (LABELED WITH A BACKWARDS ‘RU‘) IS NOT FIELD INSTALLABLE. USE ONLY UL—LISTED WIRE. AND SUPPLY MODULES 50,407 MRt R ¢ o o
2. 300 VAC WIRE CAN BE USED IN FIELD PANELS CONTAINING VOLTAGES BELOW 150 VAC. R B e &
REVISION HISTORY SIEMENS oA o VA Ghiller Project 440P-116804
nnonco Alexandria, LA
Lafayette, La. 70507 .
USA
Slemens Induatry oo PHONE: (307} 233-7431 DMP | DMP | JS 08/11/12
FAX, (337) 283-75%8 TX-1/0 Wiring Specification
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CUSTOMER ETHERNET DROP

T PNL~1

120 VAC

LEd—WIXd

SERVES MISC PLANT
POINT AND CT~2

| EXISTING PLANT PXCM

[ —
RACnet MS/TP FLN TRUNK

CUSTOMER ETHERNET OROP

=

CUSTOMER ETHERNET DROP

L]

oNL-2 120 )\(/ACT
P o |PXCC-22 L — L.}
H ®
K o
1 o
i g SB-2

CUSTOMER ETHERNET

120 VACT

PNL -3

= 0

Imi o |PxCC-23 L_..
ol AN e
o

EXISTING PXC36 SERVES
CHILLER 1 AND CT-1

/E‘_FH ssaj;s

ISLAND BUS

EXISTING PXC36 SERVES
CHILLER 2 AND CT-5 & 6
ISLAND BUS 1S NEW 70
PROJECT

CT~-8 VD

CHWP~6 VFD

INSTALLATION NOTES:

& CLOUDED ITEMS ARE NEW TO THIS PROJECT: ALL OTHERS
ARE EXISTING,

DROP CUSTOMER ETHERNET DROP

120 VAC T
bl

PNL~4
e 5 L
L P o [PXCC-24 R
.1 o
H )
s ©
1 o
o SB~4

EXISTING PXC36 SERVES
CHILLER 3 AND CT-3

CWP-7 WD

PXCC-25

NEW PXC368 SERVES
CHILLER 4 AND CT-4

REVISION HISTORY

SIEMENS

Siemens Industry Inc

104 Annonce St.
Lafayette, La. 70507
USA

Phone: (337) 233-7431
Fax: {337) 233-7518

VA Chiller Project
Alexandria, LA

DMP DMP JS

08/13/12 08/11/12

Riser

440P-1168804
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Control Qty |Product Number ! o
Davice Number

Field Mounted Devices

FNL 5 1 [PXA-ENC19 SIEMENS 149475 ENCLOSURE ASSY 197
PXCC 25 1 IPXC36-fF.A SIEMENS 149206 APOGEE 36PT, BACNET IP/MSTP, TXI0,RS485
SB 5 149 475 SERVICE BOX 115V, 24VAC, 192vA

Panel Mounted Devices

TXI0 1 1 [TXS112F10 SIEMENS 149476 24VDC SUPPLY 1200MA, 10 A FUSE
3 TXMLBX-ML SIEMENS 149476 B UNIV /0 W/ 4-20MA, OVD&LCD
1 |LSM-IB36.A SIEMENS N/A ISLAND BUS LICENCE FOR PXC36
REVISION HISTORY SIEMENS of A o VA Chiller Project 440P-116804
nnonce St
Lafayotts, La, 70507 Alexandria, LA 0

USA
Siemens industry Inc PHONE: (337) 233-7431 DMP DMP Js o8/11/12 O O 0 A
FAX: {337) 233-7518 Riser

€: \JOBS\JOBS\JERRYJOBS \VAMCALEXANDRIA~REDUNDANTCHLLERPROJECT_MAY2812\ 440P -1 1680 4\MDT\Riser— KOO dwg




NSTALLATION NOTES:

EXISTING DEVICE

©
@ NEW DEVICE
©

EXISTING POINT AND DEVICE

@ EXISTING POINT, NEW DEVICE

@ NEW POINT, NEW DEVICE

6. CHILLER AND PUMP VFDS TO BE REPLACED. ALL EXISTING DEVICES
TO REMAIN AND BE REUSED. TWO NEW FLOW METERS TO BE INSTALLED ON
CW AND CHW SIDE, NEW VALVE WILL BE INSTALLED 70 REPLACE CURRENT CH-1 150 VALVE.

FLOW SWTCH PROVIDED, WIRED, AND INSTALLED BY OTHERS

Q

PTE -1
RANGEPS)

EPS)
@A £X.VAMC.CWP3.SSTOP(ON/OFF) ALEX VAM 1‘ WP3,SUP.PRESS
AIL XX @ DETAL.  MF
: A ix VAMC. (EWPS SSTOP(PROOF) m BACNET £

AIL XX

RANGE
X VAMC CWP3.VFDOUT ALEX VAMC CWP3.FLO
@ 072,0.0.8 ] QlégZQQZ
a
-

Al X\L/AA}(X WP3.STATUS :‘l @ DETAIL _MF
Oty e

U

P -1

TO BACNET
COM LINE,

8y

SIEMENS

£LEC

CONTRACTOR
|

A XVAM
AIL M

90270

H1.0P

HITE—1A

RANGE DEG F

ALEX.VAM%%HLOAT
10

DETAIL MF
HTTE-1B
RANGE  PCT RH

i i ilﬁm .
I‘T V : OAH

DETAIL MF

ALEX.VAMC CHWP1.SSTOP(ON /OFF)
@ @TA:LE%‘&IM TTE -3
@A XYAMC.CHWP1.SSTOP(PROOF) ;Eoﬁﬁodﬁ?iuzm,sup.ﬁmp
[0022:0.0.16 ]
BETAIL X% DETAL V
ALEXVAUC CHWP1.VFDOUT
@ /2% 3 1/ NPT
508
ALEX VAMC,CHWP1.STATUS @ PTE~3
(D05 RANGERS
DETAL XX A HWP1.5UP PRESS
G n-mm]

(G o ~- CHWR
CWTTP-3 T%}} 0de 3 u CHWPT1  cout L
X VAMC.CWP3,SUP. TEMP
TO TOWERS 1 & 2 0 2.0,0.14 ] @ PTE—4
DETALL MR VX3 1 e RANGEPa WPLRET
1/2 X 3 1/2° NPT @ d A §x<v§ E% WP1.RET.PRESS
CHR et — — et CHUS
OPT-2 TIE =2 VOLTS @
A AN o RET TEMP (S IoMC ChLISOVLY -40/24ode
VAMC. 3 f 2 FM~— g
@ ALEX.VAMC.CH1.STSTOP(ON /OFF) ° RANEE GPM W"’ RET.TEMP
DETAIL MR mmm AL XVAM HL1.FLO
PTE-2 172 X 3 1/2" NPT DETAIL XX DETAL V
RANGEPS! ALEX, VAMC CH1.STSTOP(PROOF) DETA,L MF
ALEX.VAMC.CWP3.RET.PRESS @
r-mmm
DETAIL MF
REF# {FIELD PANEL NAME FIELD PANEL NODE NAME
0022 |BACDev_71471 Atexandrio, VAMC. Chiller1
REVISION HISTORY SIEMENS ot A o VA Ghiller Project 440P-118804
nnonce ot. [
Lafayate, La. 70507 Alexandria, LA 0
USA
Siomens Industry Inc Phone: (337) 233-7431 DMP_| DMP Js 08/13/12_| 09/11/12 10 O
Fax« (337 233-7518 Replacement: Chiller 1
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USA
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Fax: (337) 233-7518
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Control Qty |Product Number Manuf In i

Davice Number

Field Mounted Devices

CHwP 1 i N/A N/A N/A N/A

CWTT 4 1 N/A N/A N/A N/A

DPTE 1 1 [2024D3A12A25184  |N/A N/A IN/A

M 1-2 2 ISIEMENS MAG MTR  [N/A N/A IN/A

\2 SEE VALVE SUBMITTAL
CHILLER STAGING

1. The chillers shall be configured in a lead/log/standby configuration.

2. leod/log/standby determination sholl ensure thot the most efficient operotionat arrangement is being employed
for the curreni campus load.

3. A stoge—on setpoint and o stage—off setpoint shall be determined based on the chiller(s) operaling and the next
chiller in line to maintain the chillers operoting in their most efficient range to the extent possible. This should
be besed on compus load (tons), % run lood amps of the chiller(s), ond efficiency curves of the chillers in
considerotion.

4. After 15 minutes of ony of the following conditions, the next chiller in sequence shall stege on: stoge-on
setpoint is exceeded (os per above description), or lotol loop flow exceeding the combined moximum aflowable
flow of the operating chiller(s), or the chilled woter supply temperoture exceeding its setpoint by two degrees or
more,

5. A temporary demand limit may be needed on the operating chiller(s) upon a call for another chiller 1o stage on
to reduce shock to the system.

6. Shoutd multiple chillers operote at less than respective stage—off setpoint for more than 15 minutes, the log
chiller shall be staged off.

7. The chillers sholl load and unlood equally

CHILLER FLOW CONTROL

1. When o chiller is off, its isolation/flow reguiating valve shall be fully closed.

2. Upon call for a chiller to run, its isolation/flow regulating valve shall open gradudlly in occordance with flow
change rate copobilities of each operating chiller.

3. Upon a cali for g chiller to stage off, its isolation/flow reguloting valve shall close gradudlly in occordonce with
filow change rote capabilities of each operating chiller.

4. Flow rote through eoch chiller is measured with o flow meter.

5. if readings of water flow ond pressure differential are ovailoble for esch evoporator, cross—reference both readings
and provide worning for colibrotion when necessory.

6. Qnly when minimum flow is detected through the chiller evoporator shali the chiller stoge on.

7. The isolation/fiow reguloting volve for each chiller shali be capoble of modulating to assist in reguloting minimum
ond maximum flows through the chiller and to ensure equal loading umong operating machines. Never at any
time should all valves on operating chillers be less than 100% open, nor should any valve on an operating chiller
ever foll below S50% open (adj.). Modulotion of these valves sholl be groducl to avoid quick changes in flow
through any machine.

8, When flow through any operaling chiller folls below its minimum olfowable flow rote, the bypass valve will modulote

in order to ensure minimum flow to ol operating chillers.

CHILLED WATER TEMPERATURE CONTROL
1.

PRIMARY CHILLED WATER PUMP CONTROL
1.

The chillers shall operate to maintain the plant chilled woter supply temperature ot its set point. The plant chilled
water supply temperature shall be from a sensor installed in the moin header before it branches to the four
loops.

During normal operation, the supply temperature set point sholl be set bosed on ouiside oir dry bulb temperature
occording to the lineor reset schedule.

The primary chilled woter pumps shall be configured in o lead/log/standby configuration, corresponding to the
lead /lag/standby configuration of the chillers, olthough staging of the pumps does not necessarily correlate with
staging of the chillers. When Chiller #1 is lead, pump #1 is lead; when Chiller #2 is lead, pump #2 is lead; when
Chiller #3 is lead, pump #6 is lecd; when Chiller #4 is lead, pump #B is lead.

The lead primory pump shall run continuously.

Loop differential pressures for each of the four primory loops shall be installed ot the most remote building
served by the loop, before the building pump(s). Differentiol pressures ot the end of each loop will be compared
1o their setpoints on a continual basis. The differential pressure that is lowest relative to its seipoint shall be
used os feedbock to control the speed of the primory chilled woter pump(s).

When the speed of the opercting pump(s) exceeds 95% for 15 minutes, another pump sholl stage on, and the
pump speeds sholl be the same for all operating pumps.

When the speed of two or more operating pumps falls below 30% for 15 minutes, the lag pump shall turn off.

REVISION HISTORY SIEMENS

Siemens Industry inc

VA Chiller Project
104 Amnonce 8t i
Lefeyatte, La. 70507 Alexandria, LA

440P-116804
0
USA ['WVIWTW—FFW‘FNMMTM‘I
PHONE: (337) 233-7431 DMP_| DMP Js 00/10/12 10 O B
FAX: (337) 233-75%8 Replacement: Chiller 1
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INSTALLATION NQTES:

@ EXISTING DEVICE

TTE -9 TTE -1
~40/240deg F _40/240“ F @ NEW DEWICE
ALEX.VAMC.ET1.CWR. TEMP ALEX.VAMC.ET2 CWR. TEMP
[0022:0.0.27] [0001:0.2.1. ] @ EXISTING POINT AND DEVICE
@ DETAIL MR @ DETAIL MR
1/2" X 3 1/2" NPT 1/2" X 3 1/2° NPT @ EXISTING POINT, NEW DEVICE
V-2 V-4 u @
VOLTS VOLTS NEW POINT, NEW DEVICE
ALEX VAMC CT1L.RETVLY NO ALEX.VAMC CTZRETVLY
0022:0.0.3 ] 2. 6. TOWERS (BY OTHERS) AND VFDS (BY
DETAIL B DETAIL B SIEMENS) TO BE REPLACED. FLOW
METERS AND VALVES ARE NEW (BY
‘ SIEMENS). TEMP SENSORS ARE
EXISTING AND WILL Bf REUSED
TO BACNET TO BACNET WHERE POSSIBLE,
CDM LINE, COM LINE,
V7 BY @ BASIN TEMP SENSOR BY SIEMENS, ANY
s SR i e o
ALEX.VAMC.CT1.BYPASSVLY
@ CONTRACTOR CONTRACTOR
DETAIL | NO
NO
B .
NC o i NC @
ALEX.VAMC.CT2 BASINTEMP
cs5—1 [0001:0.7.2 V-6
@ EA £X VAMC.CT1.SSTOP (PROOF) DETALL xx VOLTS
[-Icmm ALEX.VAMC.CT2. BYPASSVLY
DETAIL PC ['I'I'IK'I!.
RE PR VAMC.CT2.SSTOP (PROOF)
ALEX.VAMC,CT1.SSTOP (ON /OFF [ fffuccn. ©
@] [ aBss) (oN/0FF) - (IR |
DETAIL PB DETAIL PC
o RE =2
) @é:é(i—‘_ﬁ%%jnvmom [ flekyamc.crassion (on/oFF) O
AL XX ANGE  GPM 0001:0.1.1
R AN LEX VAMC.CT2.FLO A SEETNL i 2 FDOUT
AEX. vmc fnro  (000r0BE ] { EHVAM C,CT2.VFDOU @
0001:0.2.7 ] -40/24
DETAIL  MF @ 00L.0.2.7 AL XVAM TR1CTR2 COM.CWST
ETAIL W [G001:0.
DETAIL v
1/2° X 3 1/2" NPT o
- I / / - WS
—40/240 TTE -8
T ~40/240deg F TE —6
W1 (WS, TEMP ALEX.VAMC.CT2.CWS. TEMP I40/240de F
DETAIL MR Emml- ALEX.VAMC STRICTR2.COM.CWRT TO/FROM CHILER 1
1/2° X 3 1/2° NPT DETAIL MR [0001:0.9.5 | CONDEN!
17 X 31/2° NPT @ DETAIL V
1/27 X 3 1/2° NPT
- I L L et CWR
REF# [FIELD PANEL NAME FIELD PANEL NODE NAME
0001 | Alex.VAMC.CHWSYS_71470 Alex, VAMC.CHWSYS
0022 |BACDev_71471 Alexandrio. VAMC.Chifler1
REVISION HISTORY SIEMENS e s VA Chiller Project 440P-116804
nnonce Alexandria, LA 0
Lafayette, La. 70507 ’
USA
Siemens hdstry e Phone: (337) 233-7431 DMP_| DMP | U8 08/13/12_| oenvi2 10 1
Fax: {337) 283-7518 Replacement: Tower 1 & 2
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VA Chiller Project
Alexandria, LA
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Control Qty {Product Number Mar b
Davice Number

Field Mounled Devices

cs 1-2 2 iHoos VERIS 1006cut005  [CURRENT SW SPLITCORE-ADJ W/LED
Fu 34 2 [SIEMENS MAG MTR |N/A N/A N/A
RE 1-2 2 |RiBUIC FUNCTIONAL DEVICES [1208cut013  [RIB 120VAC 24VAC/DC SPDT

TTE 5-10 6 [544-577-25 SEMENS 149261 IMMWELL SNSR, PT 1K OHM, (375),2.5" LGTH

\ SEE VALVE SUBMITTAL

CONDENSER WATER PUMP CONTROL
1. When a chiller is stoged on, ils corresponding condenser woter pump shall be brought on.
2. The speed of ecch condenser water pump shall be conirolled based on o combination of leaving condenser water
temperature and existing load of the chiller to ensure optimum efficiency of the chilter.
3. The speed of each pump shalt never fall below the volue required to mointain minimum flow through the
condenser of the chiller served as measured by o flow meter for eoch condenser.

COOLING TOWER STAGING
1. The cooling owers sholl be configured in o lead/lag/standby configuration, ond shall employ o common header
system and be oble to stoge independent of the chiller systems based on total condenszer lood.
2. To the extent possible, lend/log/standby determination shall ensure that the most efficient operotionai
arrangement iz being employed for the current load demand.

The lead cooling tower shall be enabled whenever o chiller is enabled.

The maximum number of cooling towers thot con be enobled ot ony time will be determined bosed on the

minimum flow requirements for eoch tower and the total condenser water flow us sensed by flow meters installed

for each condenser.

5. When a tower is enabled, its isolation volves will open, and its bypass vaolve shall modulote to maintain condenser
woter temperature two degrees (adj) below setpoint. If the byposs valve is fully open (fiow to the tower) for five
minutes (adj.) ond condenser water temperature is obove setpoint, the next tower in sequence will be enabled.
This process ig repeoted as needed until the maximum number of cooling towers are enabled for the current
condenser water flow rote.

6. When the moximum number of towers are enabled for a given condenser water flow rate, the bypass valves for
oll towers are fully open, and condenser woter temperaiure exceeds its setpoint by two degrees (od}), the lead
tower fon sholl turn on ot minimum speed.

7. After the tower fon has been on of minimum speed for ot least five minutes (odj), if condenser water
temperature exceeds its setpoint by two degrees (od]), the nexi tower fon in sequence sholl turn on ot
minimum speed. This process is repeated as needed until the fons of all enobled towers ore on at minimum
speed.

8. Once the funs of il enobled cooling towers ore on ot minimum speed, the VFD speeds shall begin to modulate
in unison to maintain the condenser water ot its setpoint.

9. With ol operating fans ot minimum speed, should condenser water temperoture foll two degrees (adj.) below
seipoint for five minutes (od]), the log fon shall turn off.

10. With off fons off on enabled towers, the bypass valve of the lag tower shall control to maintain condenser woter
temperature two degrees below seipoint. All other tower byposs volves shall remain fully open to tower flow.

Eallal

11. When the lag tower bypass vaive has fully closed for five minutes (adj), the log tower shall be disabled ond its
isolation valves closed. This process is repeoled os needed until only one iower is in operation.

CONDENSER WATER TEMPERATURE CONTROL
1. During normal chiller operotion, condenser woter supply temperalure setpoint sholl be reset based on outside air
wet bulb temperoture and current chiller lood.
2. The condenser water tempergture shall preferably be measured downstream of the cooling towers, ond sholl be on
average of mulliples sensors installed in the main heoder before it branches to the four chillers. Any significant
discrepancies in these multiple sensors sholl send on alorm thot calibrotion is needed.

REVISION HISTORY SIEMENS
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@ EXISTING DEVICE

C: \JOBS\JOBS\JERR YJOBS\VAMCALEXANDRIA~REDUNDANTCHILLERPROJECT. MAY2012\440P 116804 \MDT\EXISTING CHILLER 2.DWG

@ NEW DEVICE HTTE-1A
RANGE DEG F
ALEX VAMC CH2.0AT
@ EXISTING POINT AND DEVICE [.mml_‘
DETAL MF
@ EXISTING POINT, NEW DEWICE
HTTE-18
@ NEW POINT, NEW DEVICE RANGE PCT RH
ALEX.VAMC.CH2.OAH
8. CHILLER AND PUMP VFDS TO REMAIN. ALL EXISTING DEVICES TEMP, PRESSURE, & DP
TO REMAIN AND BE REUSED. TWO NEW FLOW METERS TO BE INSTALLED ON DETAH MF
CW AND CHW SIDE. NEW VALVE WiLL BE INSTALLED TO REPLACE CURRENT CH-2 1SO VALVE.
@ FLOW SWITCH PROVIDED, WIRED, AND INSTALLED BY OTHERS
*PTE -5 A XVAM HWP2.SSTOP(ON /OFF)
RANG @ [6ops: R
x VAM wp4 SSTOP(ON/OFF) [0 BACNET i vwi ﬁwm .SUP.PRESS DETAL xx TT4E0723 odeq F
@ "' B @ 000.5:0.012 ] 10 BACNET "“— X VAMC.CHWP2.SSTOP(PROOF)  ALEX. VA CHWP2.SUP. TEMP
SIEMENS DETAIL MF COM LINE, @ 0!
A EX VAMC WP 4.SSTOP(PROOF)  ELEC 8y DETAiL XX BETan v
@F CONTRACTOR RANGE GPM i KVAXM!IIHWPZVVFDOUT VK 31/ T
X I\./M;(())( CWP4.VFDOUT LVAMC.CHP4.FLO CONTRACTOR @ I-I-r XX
l g0
@[ X ! TR " OPTE -2 ALEX.VAUC.CHWP2 STATUS @ ‘RZE‘J
ﬁmm
@' LE 8<3v,wc cw?m .STATUS @ af x VAM CH2.0P DETAL XX o x VA c prz SUP.PRESS
ETAL XX (000%0.0.1 1 1,
CWS i DETAIL M 7 < CHWR
SN H 70 BACNET COW T, av
CWTTP—4 *TTE 11 CHwP—z SIEMENS ELEC CONTRACTO!
—40/240deg F
ALEX.VAMC. QWP 4.SUP. TEMP
TO TOWERS 5 % 6 0003:0.0 @ tpTE_g
DETAIL MR 12X 31/2 T RAN HWP2.RE T.PRESS
1/2° X 3 1/2" NPT @ NO n a OIIIXI-. T
CWR ety — & - - CHWS
DPT-2 ‘TTE-1 = ALEX.VAMC.CH2.STATUS %“ @
-—40/240d g @ [5222:.000 ] 2.1SOVLY TIE 14
@ Aiiix viMﬁ %ww RET.TEMP DETAIL XX —40/240deg F > RETTEMP
(00030015 ALEX.VAMC,CH2.STSTOP(ON /OFF) FM~5 BLEX VAMC CHWP2.RET. TE
DETAIL MR [-mxx.x- 55 ] RANGE  GPM [0003:0.0.10 |
. . DETAIL XX ALEX.VAMC.CH2 FLO DETAL V
*PIE-6 12" X 3 1/27 NPT [0005.0.1.7 ]
RANGEPS! ALEX VAMC.CH2 STSTOP(PROOF)
ALEX.VAMC.CWP4 RET.PRESS @ DETAIL  MF
[0003:0.0.13 ] PETAIL XX
DETAIL WF
REF# |FIELD PANEL NAME FIELD_PANEL NODE NAME
0003 |BACDev_71472 Atex. VAMC.Chiller2
REVISION HISTORY SIEMENS 04 Amoncs 51 VA Ghiller Project 440P-118804
nnonce Alexandria, LA 0
Lafayette, La. 70507
USA
Siomans Industry nc Phone: (337) 233-7451 DMP | DMP J§ 08/13/12_| oo/11/12
Fax (837) 2337518 Existing: Ghiller 2
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T 1. The chillers shall operate to maintain the plant chilled water supply temperature ot its set point. The plant chilled
Control Qly {Product Number Manuf D it woter supply temperoture shall be from o sensor installed in the main header before it bronches to the four
Device Number foops.
2. During normal operation, the supply temperature set point shall be set based on outside air dry bulb temperature
Field Mounted Devices according to the lineor reset schedule.
CHWP 2 1 IN/A N/A N/A N/A PRIMARY CHILLED WATER PUMP CONTROL
1. The primary chilled water pumps shall be configured in o lead/lag/standby configuration, corresponding to the
CWIT 4 1 |N/A N/A N/A IN/A lead /lag/standby configuration of the chillers, although staging of the pumps does not necessorily correlate with
stoging of the chillers. When Chiller #1 is lead, pump #1 is lead; when Chiller #2 is lead, pump #2 is lead: when
M 5-6 2 [SIEMENS MAG MTR  |N/A N/A N/A Chiller #3 is lead, pump #6 is lead; when Chiller #4 is lead, pump #8 Is lead.
2. The lead primaery pump shalf run continuousty.
v SEE VALVE SUBMITTAL 3. Loop differential pressures for each of the four primary loops shall be installed at the most remote building
served by the ioop, befare the building pump(s). Differentiol pressures ot the end of each loop will be compared

o their setpoints on o continual basis. The differentiol pressure thot is lowest relative to is setpoint shall be
used as feedback to conirol the speed of the primary chilled woter pump(s).
4. When the speed of the operating pump(s) exceeds 95% for 15 minutes, another pump shall stage on, and the
pump speeds sholl be the same for ol operating pumps.
5. When the speed of two or more operating pumps falls below 30% for 15 minutes, the lag pump sholl turn off.
CHILLER STAGING
1. The chillers shall be configured in a lead/lag/standby configuration.
2. Lead/log/standby determination shail ensure thot the most efficient operational arrangement is being employed
for the current compus load.
3. A stage-on setpoint and o stoge—off selpoint sholl be delermined based on the chiller(s) operating and the next
chifler in line to maintain the chillers operoting in their most efficient ronge to the extent possible. This should
be based on caompus load {tons), % run load amps of the chiller(s), and efficiency curves of the chillers in
consideration.
4. After 15 minutes of aony of the following conditions, the next chiller in sequence shall stoge on: stoge—on
setpoint is exceeded (us per above description), or totol loop flow exceeding the combined maximum aliowoble
flow of the operating chiller(s), or the chilled water supply tempercture exceeding its setpoint by two degrees or
more.
5. A temporory demand limit may be needed on the operating chiller(s) upon a colt for another chiller to stoge on
to reduce shock to the system.
6. Should multiple chillers operote at less than respective stage—off setpoint for more thon 15 minutes, the lag
chiller shall be stoged off.
7. The chillers shall lood and unicad equally

CHILLER FLOW CONTROL

1. When o chiller is off, its isolotion/flow regulating volve shall be fully closed.
2. Upon call for o chiller to run, its isolation/flow regulating vaive shall open graduclly in occordence with flow
change rate copobilities of ecch operating chiller.
3. Upon a call for o chiller to stoge off, its isolation/flow regulating volve shall close grodually In gccordance with
flow change rate copabilities of eoch operating chiller.

Flow rate through each chiller is measured with a flow meter.

5. If reodings of woter flow ond pressure differentiol ore avoilable for each evoporator, cross—reference both readings

and provide warning for calibration when necessary.

Only when minimum flow is detected through the chiller evoporator shall the chiller stage on.

7. The isolotion/fiow regulating valve for each chiller shall be capable of moduloting to ossist in regulating minimum
and maximum flows through the chifler and to ensure equol loading omong operating machines. Never at any
time should all valves on operating chillers be less than 100% open, nor should ony valve on on operoting chiller
ever foll below 50% open {od)). Modulation of these volves shall be grodual to ovoid quick chonges in flow
through any machine.

8. When flow through any operating chiller folls below its minimum allowable flow rate, the bypass volve will modulate
in order to ensure minimum flow to ol operating chillers.

>

I

CHILLED WATER TEMPERATURE CONTROL

VA Chiller Project
104 Annonce 8t.

REVISION HISTORY SIEMENS
Lafayotte, La, 70507 Alexandria, LA

440P-116804
0
USA
Siemens Industry nc PHONE: (337) 233-7431 DMP I OMP_|_J8 00/10/12 1028
FAX: (337) 233-75%8 Existing: Chiller 2
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TEIS
~40/24
ALEX.VAMC.CT5.CWR. TEMP

TTE -17
972
l
DETAIL MR
1/2" X 3 1/2" NPT

©

0003 0.0.1 ;
1/2° X 3 1/27 NPT
U

DETAIL MR
v-10

DETALL B

V-8
VOLTS

ALEX VAMC CT5 BYPASSVLY

[0003:0.0.20]

VOLTS
ALEX VAMC.CTS.RETVLY
mmm-

v-13
VOLTS
™1 no @ L NO ALEX.VAMC CTB.RETVLV
) :0.2.
DETAIL B
TO BACNET TO BACNET
COM LINE, COM UINE,
8y B
SIEMENS SIEMENS
ELE LEC
CONTRACTOR ~ CONTRACTOR

VAM 31‘6 CWR.TEMP
0.0.74]

NO

INSTALLATION NOTES:

@ EXISTING DEVICE
@ NEW DEWCE

@ EXISTING POINT AND DEWCE

@ EXISTING POINT, NEW DEVICE

@ NEW POINT, NEW DEVICE

6. JOWERS (BY OTHERS) AND VDS (BY
SIEMENS) TO BE REPLACED. FLOW
METERS AND VALVES ARE NEW (BY
SIEMENS). TEMP SENSORS ARE
EXISTING AND WILL BE REUSED
WHERE POSSIBLE.

BASIN TEMP SENSOR BY SIEMENS, ANY
NECESSARY WELLS TO BE INSTALLED BY
MECHANICAL CONTRACTOR.

@

DETAIL |
NO
O - GO QO e &
ALEX.VAMC.CT5.BASINTEMP ALEX.VAMC.CT6.BASINTEMP
c5-3 005 0.0.1 0003,0.1.2 v-14
@ ALEX VAMC.CTS.SSTOP (PROCF) AL XX DETAIL XX VOLTS
.@. 0003:0.0. 28] ALEX.VAMC.CT6.BYPASSVLY
DETAL PC mmj
N X VAMC.CT5.SSTOP (ON/OFF ATEXVAMG,CT6.SSTOP (PROOF) ®
[j ALEX.VAMC.CTS. .
[ fois063] ( ) V Vo 12 Of =R v \
DETAIL PB VOLTS DETAIL PC
v T5.VFD A xv M T5.SUPVLY ALEX VAMC.CTE.SUPVLY {} RE —4
@ ﬁ—r&% VFDOUT “ ] A E x.VAﬁi.ﬁTs.ssmP (ON/OFF) @
AL XX 7 [0003:0.0.53
NO @ RANGE MG o EM-B DETAIL PBCT : HE 10
X. L X.VAMC.CT6.VFDOU -~
rL‘ogb—fg—gjo 3VA ALEX VAMC crs FLO Lﬁ:’ @ —40/240deq F
DETAIL MF TA!L XX Aiix'VAMﬁ'éTRSCTRG'COM‘CWST
DETA!L MF @ [0003:0.1.6 ]
@ DETAIL™ V
"% 310"
Ux/z X 3 1/2" NPT . ows
TTE 16
—40/240deg F TTE 18 TIE —20
ALEX VAMC.CTS.CWS TEMP —40/240deg F ~40/240d
0.:0.0 ALEX, VAM TG,CWSTEMP ALEX. VAM gTRSCTRG COM.CWRT TO/FROM CHILLER 2
DETAILL MR 00035.0.0 CONDENSER
1/2% % 3 1/2° NPT DETAIL MR @ DETA|L v
/2 X 3 1/2" NpT 2° X 3 1/2" NP ——
— 1/2° X 3 1/2" NPT _— CUR
U
REF# |FIELD PANEL NAME FIELD PANEL NODE NAME
0003 |BACDev._ 71472 Alex. VAMC.Chiller2
REVISION HISTORY SIEMENS ohA o VA Chiller Project 440P-118804
nRORGe Alexandria, LA
Lafayetts, La. 70507
USA
Slomans ndustry inc Phoner (337) 253-7431 DMP_| DMP J8 08/13/12_| 09/1/12 10 3

Fax: (337) 233-7518
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Controt Qty |Product Number i In

Davics Number

Field Mounted Devices

CS 3-4 2 |He08 VERIS 1006cut00S  [CURRENT SW SPLITCORE-ADJ W/LED

] 7-8 2 [SEMENS MAG MTR  [N/A N/A N/A

RE 3-4 2 [RBUIC FUNCTIONAL DEVICES [1208cut013  [RIB 120VAC 24VAC/DC SPDT

TIE 15-20 6 |544-577-25 SIEMENS 144261 IMMWELL SNSR, PT 1K OHM, (375),2.5" LGTH
v SEE VALVE SUBMITTAL

CONDENSER WATER PUMP CONTROL
1. When o chiller is stoged on, its corresponding condenser water pump shall be brought on.
2. The speed of each condenser water pump shall be controlled based on a combination of leaving condenser water
temperature ond existing lood of the chiler to ensure optimum efficiency of the chiller.
3. The speed of each pump shall never foll below the volue required to maintoin minimum flow through the
condenser of the chiller served us meosured by o flow meter for esch condenser,

COOLING TOWER STAGING
1. The cooling towers shall be configured in o leod/log/stondby configuration, and shall employ @ common header
system and be able to stage independent of the chiller systems bosed on total condenser load.
2. To the extent possible, lead/lag/standby determination shall ensure that the most efficient operational
orrangement is being employed for the current load demand.

The lead cooling tower shall be enabled whenever o chiller is enabled.

The moximum number of cooling towers that con be enabled of any time will be determined bosed on the

minimum flow requirements for each tower and the tolol condenser woter flow os sensed by flow meters installed

for each condenser.

5. When o tower is enabled, its isolation valves will open, ond its bypass velve shall modulate to mointain condenser
woter temperature two degrees {ad}) below setpoint. If the bypass valve is fuily open (flow to the tower) for five
minutes (ad].) and condenser water temperature is above selpoint, the next tower in sequence will be enabled.
This process Is repeated as needed until the maximum number of cooling towers are enabled for the current
condenger water flow rate.

6. When the moximum number of towers ore enabled for o given condenser woter flow rate, the bypass wvolves for
oll towers ore fully open, ond condenser woter tempercture exceeds its setpoint by two degrees (ad}), the leod
tower fon shall turn on at minimum speed.

7. After the tower fan hos been on al minimum speed for ot least five minutes (adj), if condenser water
temperature exceeds its setpoint by two degrees {adj), the next tower fon in sequence shoil turn on at
minimum speed. This process is repeated os needed until the fons of all encbled towers ore on ot minimum
speed,

8. Once the fons of oll enabled cooling towers ore on ot minimum speed, the VFD speeds shall begin to modulate
in unison to maintain the condenser water ot its setpoint.

9. With oll operating fons af minimum speed, should condenser woter iemperature foll two degrees (odj) below
setpoint for five minutes (ad].), the lag fon shall turn off.

10. With oll fons off on enabled towers, the bypass valve of the lag tower shall control to maintain condenser wolter
temperoture two degrees below seipoint. All other tower bypass valves shall remain fully open to lower flow.

fal

.

11, When the log tower bypass valve hos fully closed for five minutes (adj), the lag tower sholl be disabled and its
isclation volves closed. This process is repected as needed until only one tower is in operation.

CONDENSER WATER TEMPERATURE CONTROL
1. During normol chiller operation, condenser woter supply temperature setpoint sholl be reset bosed on outside air
wet bulb temperature ond current chiller foad.
2. The condenser water tempercture shall preferobly be meosured downstream of the cooling towers, ond shall be an
average of multiples sensors installed in the main header before it branches to the four chillers. Any significant
discrepancies in these mulliple sensors shall send an dlarm that colibrotion is needed.
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INSTALLATION Ti

@ EXISTING DEVICE

NEW DEVICE
EXISTING POINT AND DEVICE
EXISTING POINT, NEW DEVICE

NEW POINT, NEW DEVICE

OO0

6. CHILLER AND PUMP VFDS TO REMAIN. ALL EXISTING DEVICES TEMP,
PRESSURE, & DP TO REMAIN AND BE REUSED. IF ANY SENSORS ARE
NOT EXISTING, S)EMENS FO INSTALL NEW SENSORS. NEW SENSORS

REQUIRE HOT TAP KIT TO BE INSTALLED BY AND COORDINATED
WITH MECHANICAL CONTRATOR. TWO NEW FLOW METERS TO BE
INSTALLED ON CW AND CHW SIDE. NEW VALVE WiLL BE INSTALLED TO
REPLACE CURRENT CH~3 1SO VALVE.

SHTTE-3A
0/95

ZRH
ALEX.VAMC.CH3.0AT

DETAIL MF

DETAIL  MF

o

®

DETAIL  MF

j CH-3
ALEXVAUC g3 STATUS
—40/240de @
ALEXVANCS iwm RET. TEMP ar
I

M-9
RANGE

ALEX,VAMC, CH3.STSTOP(ON /OFF)
DETAIL MR @g@;mﬁ!
_ . " AL XX ALEX VAME Bh3 FLO DETAL V.
e VA X3/ ALEX.VAMC,CH3.STSTOP(PROOF) 7 EAwA)
ALEX VAMC, CHP7.RET.PRESS )z irm DETAL

@ FLOW SWITCH PROVIDED, WIRED, AND INSTALLED BY OTHMERS
PTE—9 ALEX.VAUCCHWPS SSTOP(ON /OFF
RANGEPS| @ (ON/0FF)
EX. VSMC gww SSTOP(ON/OFF) ALEX.VAMC.CWP7.SUP PRESS DLTAIL XX ITEO"/ZQ‘;% F
@ S @ D“‘-DEOT 2 010 | @e§9 XVAC.CHWPG.SSTOP(PROOF) %ewps.sup.n:w
ALEX.VAMC.CWP7.SSTOP(PROOF) 10 BACNET - DETAIL XX lI-
@ 29990 COM LINE -10 X VA C.CHWPS.VFDOUT
DETAIL XX RANGE ~ GPM @ 1/2° % 31/2° NPT
@A X, VAMC CWP7 VFDOUT e W”m SR
M DPTE 3 ALEX.VAMC CHWPB.STATUS @ PTE -1
DEL@L%LU—% = @ DETAIL MF 15 P Eﬁm .56 RANGEPS)
ALEX.VAMC.CWP7.STATUS ; @ﬂ xv»w H3.0P DETAIL XX ALEX.VAMC.CHWPE.SUP. PRESS
EQ 4:0.0. U [ Lo ” 0024:0.0.4 ]
DETAIL XX cws L = - CHWR
T0 BACNET
CWTTP-7 TT();Z‘ . U H CHWP=6  COM LINE
Al x4v3u WP7.SUP. TEMP @ oTE 12
TO TOWERS 3 —
2 EE: f}i N':f VA X3/ e };AENE E/:S’,i'ﬁ CHWPG RET PRESS
‘. " () ;L G024 0021
CHR == L) ;

Fax: (337) 283-7518

IREF# |FIELD PANEL NAME FIELD PANEL NODE NAME
0024 IBACDev. 71473 Alex, VAMC.Chiller3
REVISION HISTORY SIEMENS o4 A ot VA Chiller Project 440P-118804
nonce St 1
Lafayette, Ls, 70507 Alexandria, LA 0
Siemens Industry inc Phone (337 239-7431 DMP | DMP 08/13/12 | 06/1/12 10 4

Existing: Chiller 3
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;(;ﬂrol Qty Product Number M T

Davice Number

Field Mounted Devices

CHWP 6 PR 73 N/A N/A N/A

CWTT 7 1 N/A N/A N/A N/4

DPTE 3 1 |2024D3A12A251B4  [N/A N/A N/A

FM 9-10 2 [SEMENS MAG MTR  IN/A N/A N/A

2 5 1 IBY OTHERS N/A N/A IN/A

Fs g 1 {BY QTHERS N/A N/A N/A

PTE 9-12 4 [2091025PG2MI102  ISETRA 0608cut(04  [PRES TRANS,25PSI,4-20MA,2°CBL
TIE 21-24 4 [544~577-25 SIEMENS 149261 IMMWELL SNSR, PT 1K OHM, (375),2.5" LGTH
v SEE VALVE SUBMITTAL

CHILLER STAGING

1. The chillers shall be configured in o leod/log/standby configuration,

2. Leod/log/stondby determination shall ensure that the most efficient operotional arrangement is being employed
for the current compus lood.

3. A stage—on setpoint ond o stage—off setpoint shall be determined based on the chiller(s) operating ond the next
chiller in line to maintain the chillers operating in their most efficient range to the extent possible. This should
be bosed on compus load (tons), % run load omps of the chiller(s), and efficiency curves of the chillers in
considerction.

4. After 15 minutes of any of the following condilions, the next chiller in sequence shall stoge on: stage—on
setpoint is exceeded (os per above description), or total loop flow exceeding the combined moximum cllowobie
flow of the operating chiller(s), or the chilled woter supply temperoture exceeding its setpoint by two degrees or
more,

5. A temporary demand limit may be needed on the operating chiller(s) upon o coll for another chiller to stoge on
to reduce shock to the system.

6. Should multiple chillers operate ot Jess than respective stage—off setpoint for more than 15 minutes, the lag
chiller shall be stoged off.

7. The chillers shall load and unload equally

CHILLER FLOW CONTROL

1. When a chiller is off, its isolotion/flow reguloting valve shall be fully closed.

2. Upon call for o chiller to run, its isolation/flow reguisting valve sholl open grodudlly in occordance with flow
change rote copobilities of each operating chiller.

3. Upon a coll for a chiller to stoge off, its isolation/flow regulating valve shall close gradudily in accordance with
flow chonge rate copabilities of each operating chiller,

4. Flow rote through eoch chiller is measured with o flow meter.

5. If reodings of woter flow and pressure differentiol ore ovoilable for each evaporator, cross—reference both readings

and provide warning for colibration when necessary.

bad

Only when minimum flow is detected through the chiller evaporator shall the chiller stage on.

7. The isolation/flow regulating volve for each chiller sholl be copable of moduloting to ossist in regulating minimum
and maximum flows through the chiller and to ensure equal loading among operoting machines, Never ol any
time should all valves on operating chillers be less than 100% open, nor should any valve on an operating chiller
ever fall below 50% open (adj). Modulotion of these volves sholt be grodual to ovoid quick changes in flow
through ony mochine.

8. When flow through any opercting chiller falls below ita minimum allowoble flow rote, the bypass volve will modulate

in order to ensure minimum flow to all operating chillers.

CHILLED WATER TEMPERATURE CONTROL
1. The chillers shall operate to maintain the plant chilled water supply temperature ot its set point. The plant chilled
water supply temperoture shall be from o sensor installed in the main heoder before H branches to the four
foops.
2. During normal operotion, the supply temperature set point shall be set based on outside oir dry bulb temperature
aecording to the linear reset schedule.

PRIMARY CHILLED WATER PUMP CONTROL
1. The primary chilled water pumps shall be configured in a lead/log/standby configuration, corresponding to the

tead/log/standby configurotion of the chillers, although staging of the pumps does not necessorily correlote with

staging of the chillers. When Chiller #1 is lead, pump #1 is lead; when Chiller #2 is lead, pump #2 Is lead; when

Chiller #3 is lead, pump #6 is lead; when Chiller #4 is lead, pump #8 is lead.

The lead primary pump shall run continuously.

3. Loop differential pressures for each of the four primory loops shall be installed at the most remote building
served by the loop, before the building pump(s). Differential pressures ot the end of each loop will be compared
to their setpoints on o continual basis, The differential pressure that is lowest relotive to its setpoint shall be
used as feedback to control the speed of the primary chilled water pump(s).

4. When the speed of the operating pump(s) exceeds 95% for 15 minutes, onother pump shall stoge on, ond the
pump speeds shall be the same for all operating pumps.

5. When the speed of two or more operating pumps folls below 30% for 15 minutes, the lag pump shall turn off.

~
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IN

TTE —25
-40/ 40deg F
iix ViMii EETS.CWR.TEMP
@ 0024: 0
DETAIL MR
1/27 X 3 1/2" NPT

v-17

VOLTS @

ALEX.VAMC.CT3.RETVLV 1 No
mmum o)
DETAL B

v-16

VOLTS
ALEX. VAMC.CT3. BYPASSVLV 0 BACNET
[0024:0.0.21 ] COM LINE

DETAIL 1
NO

°

NC

Cs-5
ALEX VAMC CT3.SSTOP (PROOF)
_@. [0024:0.0.28]

DETAIL PC

RE ~5
ALEX.VAMC.CT3.85TOP (ON/OFF)
[ ooz e0.0.57]

DETAIL PB

ALEX.VAMC CT3.VFDOUT
024: 0.0.70
AL XX

ALEX VAMC.CT3.BASINTEMP

V-1 8

) %% VAM_Q %T} SUPVLV

® e o 9

FM-11
RANGE GPM
X VA C T3 FLO
6024
DETAIL MF
® - - o
TIE 26
AL AR s rewp
X VA CWS.TEM
(%Z:".’M TO/FROM CHILLER 3
DETAIL MR CONDENSER
1/2" X 3 1/2° NPT
- - CHR

TALLATION Tl

@ EXISTING DEVICE
@ NEW DEVICE

@ EXISTING POINT AND DEWICE

@ EXISTING POINT, NEW DEVICE

@ NEW POINT, NEW DEVICE

6. TOWER AND VFD IS EXISTING.
FLOW METER AND SUPPLY AND
RETURN VALVES ARE NEW (BY
SIEMENS). BYPASS VALVE IS EXISTING.
TEMP SENSORS THAT ARE EXISTING

S MAY REQUIRE
HOT TAP TO INSTALL SINCE TOWER IS
EXISTING. WILL COORDINATE WITH
MECH CONTRACTOR.

@ FLOW SWTCH PROVIDED, WIRED, AND INSTALLED BY
OTHERS

REF# [FIELD PANEL NAME l FIELD PANEL NODE NAME
0024 [BACDev_71473 IAIex.VAMC.ChiJIerS
REVISION HISTORY SIEMENS o4 Armonce 51 X:xi:a;:: P::ject
Lataystts, La. 70507 d
Slemens Industry inc gf:m- 1337) 233-7431 08/13/12

440P-118804
0

08/11/12

Fax: (337) 233-7518

Existing: Tower 3
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Control Qty |Product Number Io k
Device Number

Field Mounted Devices

CS 5 1 [#908 VERIS 1006cut005  {CURRENT SW SPLITCORE~ADJ W/LED

i " 1 [SIEMENS MAG MTR |N/A N/A N/A

RE 5 1 RIBUIC FUNCTIONAL DEVICES [1208cutD13  [RIB 120VAC 24VAC/DC SPDT

TTE 25~26 2 [544-577-25 SIEMENS 149261 IMMWELL SNSR, PT 1K OHM, (375),2.5" LGTH
\ SEE VALVE SUBMITTAL

CONDENSER WATER PUMP CONTROL
1. When o chiller is staged on, its corresponding condenser water pump shall be brought on.
2. The speed of each condenser water pump shall be controlled based on a combination of leaving condenser woter
temperature ond existing load of the chiller to ensure optimum efficiency of the chiller.
3. The speed of each pump shall never foll below the volue required to mointain minimum flow through the
condenser of the chiller served as measured by o flow meter for each condenser,

COOLING TOWER STAGING
1. The cooling lowers shall be configured in a leod/lag/standby configuration, ond sholl employ o common heoder
system ond be oble to stoge independent of the chiller systems bosed on totul condenser lood.
2. To the extent possible, lead/lug/standby determination shall ensure that the most efficient operotional
arrangement is being employed for the current load demand.

The lead cooling tower shall be enabled whenever a chiller is enabled.

The maximum number of cooling towers that can be enabled ot any time will be determined based on the

minimum flow requirements for each {ower and the tolal condenser woter flow os sensed by flow meters instolled

for each condenser.

5. When o tower is enchled, its isclation valves will open, and its bypass voive shall modulate to maintain condenser
water temperature two degrees (ad)) below setpoint. if the byposs vaive is fully open (flow to the tower) for five
minutes (odj) and condenser water temperature is cbove setpoint, the next fower in sequence will be enabled.
This process is repeated s needed until the moximum number of cooling towers ore enabled for the current
condenser woter flow rate.

6. When the maximum number of towers are enabled for o given condenser water flow rote, the bypass valves for
all towers are fully open, and condenser water temperoture exceeds its setpoint by two degrees (od}), the leod
tower fon shall turn on ot minimum speed.

7. After the tower fan has been on ot minimum speed for ot least five minutes {adj.), if condenser water
temperoture exceeds its setpoint by two degrees {adj), the next tower fon in sequence shall turn on ot
minimum speed. This process is repected as needed until the fans of oll enabled towers ore on at minimum
speed.

8. Once the fons of all enobled cooling towers are on at minimum speed, the VFD speeds shall begin to modulate
in unison to maintain the condenser waler ct its setpoint.

9. With olt operating fans at minimum speed, should condenser water lemperoture foll two degrees (adj) below
setpoint for five minutes (ad]), the log fon shall turn off.

10. With oll fans off on enabled towers, the bypass valve of the jag tower sholl control to maintain condenser water
temperoture two degrees below setpoint. All other tower bypass valves shall remain fully open 1o tower flow.

Bl e

11. When the log tower byposs valve has fully closed for five minutes (adj), the log tower sholl be disabled and its
isolation volves closed. This process is repected as needed until only one tower is in operation.

CONDENSER WATER TEMPERATURE CONTROL
1. During normal chiller aperation, condenser water supply temperature setpoint sholl be reset bosed on outside air
wet bulb temperature ond current chiller load.
2. The condenser water tempercture sholl preferably be measured downstream of the cooling towers, ond shall be an
overage of multiples sensors installed in the main header before it branches to the four chillers. Any significant
discrepancies in these multiple sensors shali send an olorm thatl colibration is needed.

REVISION HISTORY SIEMENS

Siemens Industry inc

VA Chiller Project
Alexandria, LA

440P-116804
0
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INSTALLATION NOT

@ EXISTING DEWICE
HTTE—4A
@ NEW DEVICE 0/95
ALEX VAMC,CH4.0AT @
@ EXISTING POINT AND DEVICE DETAIL M'F
@ EXISTING POINT, NEW DEVICE HTTE 48
RANGE PCT RH
@ NEW POINT, NEW DEVICE EX VAHE CHA4,0AH @
6. CHILLER AND PUMP VFDS ARE NEW. VALVE AND ALL SENSORS ARE DETAIL MF
NEW. TWO NEW FLOW METERS TO BE INSTALLED ON CW AND CHW SIDE.
@ FLOW SWITCH PROVIDED, WIRED, AND INSTALLED BY OTHERS
PTE ~13 ALEX.VAMC CHWPB.SSTOP(ON /OFF)
RANGEP @ @&_LID]
ALEX VAM £ WP3.SSTOP(ON /OFF) X, VAMC,CWP9.SUP.PRESS AL XX 71%7223%9 .
26:0.0, (05260 035 - :
@ T @ ALEX.VAMC.CHWPB.SSTOP(PROOF) 5 £ VAIIC. BHWPB.SUP. TEMP
DETAIL - MF (000 ] [0026:0,0.14 1
AL x /AMC.CUPS. SSTOP(PROOF) 10 macNET DETAILL XX BETAL v
@ COM _LINE ALEX.VAMC,CHWPB VFDOUT
AIL xx RANGE GPM @ 0. 1/2° X 3 1/27 NPT
.Ex ¥AME gwpg VFDOUT il = ng FLO AL XX
@EC ST = @ ETA,L MF DPTE ~4 ALEX. VAMC CHWPB.STATUS @ PTE~15
ALEX VAMC.CWPe.STATUS 0/36 PSt 0, RANGEPS!
- [ A 40P DETAIL XX N ALEX VAMC.CHWPB.SUP.PRESS
§ 0.0.0.27] [0076:0.05 ] &) O o0&l
ETAL XX - L “h 2
WS == 1 U (7 10 BACKET i = CHWR
cwiie-g TIE -27 CHWP-8  COM LINE
—40/240de
&; %x VAMC. gwpg SUP.TEMP
TO TOWERS 3 19 EI%ETE% -
DETAIL M .
| MR Y2 X 31/ NPT ALEX VAMC.CHWPB.RET.PRESS
1/2" X 3 1/2° NPT @ NO ! ” C (08960 0,11 ]
A - - = - B CHWS
§ TTE ~28 g STATUS VOLTS
—40/240deg @ m ALEX. VAMC.CH4 1SOVLV TTE ~30
ng RET.TEMP 5026:0.0.1 ] -40/240deg F .
0026:0.0.17 | AL x VAMC CH4.STSTOP(ON /OFF) ALEX. VAMC.CHWPB.RET.TEMP
DETAIL MR u FM= 12 [0026: 0.0.12 ]
AL RANG| DETAIL V
PTE-14 1/27 % 31/2" WPT A X VAM H4 FLO
R AN)?%AM P——— @ALEX VAM% CH{4.STSTOP(PROOF)
DETAIL XX DETA!L MF
DETAIL MF

m CHILLED WATER PIPING SYSTEM

@ LOCAT!ON

SERVES:
COPYRIGHT 2009 SIEMENS BUILDING TECHNOLOGIES INC.
ECICID REV 10 10/21/2009

REF# {FIELD PANEL NAME FIELD PANEL NODE NAME
0026 |BACDev_71475 Alexandrio. VAMC.Chiller4.CT4
REVISION HISTORY SIEMENS VA Chiller Project 440P-116804
mamsgm7 Alexandria, LA 0
Siomens Industry o Ss,,j‘m 1337) 233-7431 DMP_| DMP Js 08/13/12 | o09/11/12 10 6
Fax. (337) 233-75% New: Chiller 4
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Control Qty |Product Number Io P
Devico Number
Field Mounted Devices
CHWP 8 1N/ N/A N/A N/A
CWTT 9 t IN/A N/A N/A N/A
DPTE 4 1 [2301050PD2F11B SETRA 0608cut002  {DP TRANS WET,0-50PSID,4~20MA
2 12-13 2 [SEMENS MAG MR |N/A N/A N/A
FS 7-8 2 |8y OMHERS N/A N/A N/A
HTTE 4A 1 [QFARIG0 SIEMENS 149992 RH: 0-10VDC / T: 0~10VDC
HTTE 48 1 |SAME AS HTTE-4A IN/A N/A N/A
PTE 13-18 4 12081025PG2M1102  [SETRA 0608cut004  {PRES TRANS,25PSI,4--20MA,2°CBL
TIE 27-30 4 |544-577-25 SIEMENS 149261 IMMWELL SNSR, PT 1K OHM, (375),2.5" LGTH
v SEE VALVE SUBMITTAL
CH|LLER STAGING
The chillers shali be configured in o lead/lag/standby configurotion.

2, Lead/log/standby determination shall ensure that the most efficient operational arrongement is being employed
for the current campus load.

3. A stage—on setpoint and o stoge—off setpoint shall be determined based on the chiller(s) operating and the next
chitier in line to maintoin the chillers operating in their most efficient ronge to the extent possible. This should
be based on campus load (lons), % run lood omps of the chiller(s), and efficiency curves of the chillers in
consideration.

4. After 15 minutes of ony of the following conditions, the next chiller in sequence shall stage on: stage—on
setpoint is exceeded (os per cbove description), or tolal loop flow exceeding the combined moximum allowoble
flow of the operoting chiller(s), or the chilled water supply temperature exceeding its setpoint by two degrees or
more,

5. A temporary demand limit may be needed on the operating chiller(s) upon a coll for another chiller to stage on
to reduce shock to the system.

6. Should multiple chillers operote ot less than respective stoge—off setpoint for more thon 15 minutes, the log
chiller shall be staged off.

7. The chillers shall load ond unlood equally

CHILLER FLOW CONTROL

1. When o chiller Is off, its isolation/flow regulating valve sholl be fully closed,

2. Upon coll for o chiller to run, its isolotion/fliow regulating volve shell open grodually in accordonce with flow
chonge rate copabilities of eoch operating chiller,

3. Upon o coll for a chiller to stage off, its isolotion/flow reguicting valve shall close graduolly in occordance with
flow change rote copabilities of each operating chiller.

4. Flow rote through eoch chiller is measured with o flow meter.

CHILLED WATER TEMPERATURE CONTROL

1.

2.

PRIMARY CHILLED WATER PUMP CONTROL
1.

If readings of water flow and pressure differentiol cre availoble for each evaporotor, cross—reference both reodings
and provide warning for colibration when necessory,

Only when minimum flow is delected through the chiller evoporotor shall the chiller stage on.

The isolation/flow regulating valve for each chiller sholl be capoble of moduloting to assist in reguigting minimum
and maximum flows through the chiller and to ensure equal loading among operating machines. Never at any
time should ol valves on operoting chillers be less than 100% open, nor should any valve on an operating chiller
ever fall below 50% open (adj). Modulation of these valves shall be grodual to avoid quick changes in flow
through any machine.

When flow through ony operoting chiller falls below its minimum cllowable flow rate, the bypuass valve will modulate
in order to ensure minimum flow to oll operating chillers,

The chillers shall operote to maintain the plont chilled woter supply lemperature ot its set point. The plant chilled
water supply temperature shall be from a sensor installed in the main header before it bronches to the four
foops.

During normol operation, the supply temperature set point shall be set bosed on outside oir dry bulb temperature
according to the lineor reset schedule.

The primary chilled water pumps shall be configured in o lead/lag/standby configuration, corresponding to the
lead/lag/standby configuration of the chillers, although stoging of the pumps does not necessarily correlote with
stoging of the chillers. When Chiller #1 is lead, pump #! is lead; when Chiller #2 is leod, pump #2 Is lead; when
Chiller #3 is lead, pump #6 is lead, when Chiller #4 is lead, pump #8 is lead.

The leod primary pump sholl run continuousty,

Loop differential pressures for each of the four primary loops shaoll be instolled ot the most remote building
served by the loop, before the building pump(s). Differential pressures at the end of each loop will be compared
to their setpoints on a continual basis. The differential pressure that is lowest relative to its selpoint sholl be
used os feedback to control the speed of the primary chilled woter pump(s).

When the speed of the operating pump(s) exceeds 95% for 15 minutes, another pump sholl stoge on, and the
pump speeds shall be the same for oll operating pumps.

When the speed of two or more operating pumps folls below 30% for 15 minutes, the log pump shall turn off.
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DETAIL B
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SIEMENS
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CONTRACTOR

NC
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DETAIL PC

DETAIL  PB
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AL XX
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S8
EX VAMC CT4.SSTOP (PROOF
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ﬂ
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BETAL—Fc

v-22

VOLTS
B

INSTALLATION NOTES:

@ EXISTING DEVICE
@ NEW DEVICE

@ EXISTING POINT AND DEVICE
@ EXISTING POINT, NEW DEVICE
@ NEW POINT, NEW DEVICE

TOWER IS NEW (BY OTHERS). ALL
VFDS, VALVES, FLOW METERS AND
SENSORS SHOWN ARE NEW AND
PROVIDED BY SIEMENS.

S

BASIN TEMP SENSOR BY SIEMENS, ANY
NECESSARY WELLS TO BE INSTALLED BY
MECHANICAL CONTRACTOR,

FM~14
RANGE  GPM
ALEX.VAMC.CT4.FLO
0026:0.0.2.5
DETAIL MF
- ron. CWsS
TTE ~ 2
—40/240de
ALl x VAMC, T4 CWS.TEMP
0026:0.0.2. TO/FROM CHILLER 3
DETAIL MR CONDENSER
1/2" X 3 1/2° NPT
ot e CWR

REF# |FIELD PANEL NAME

FIELD PANEL NODE NAME

0026 | BACDev_71475

Alexondria. VAMC.Chitler4.CT4
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Control Qty [Product Number D p
Device Number

Field Mounled Devices

CS 6 1 jH908 VERIS 1006cut005  [CURRENT SW SPLITCORE-ADJ W/LED

FM 14 1 [SIEMENS MAG MTR  IN/A N/A N/A

RE 8 1 [RIBUIC FUNCTIONAL DEVICES [1208cutDt3  |RIB 120VAC 24VAC/DC SPDT

TIE 31-32 2 |544-577-25 SIEMENS 149261 IMMWELL SNSR, PT 1K OHM, (375),2.5" LGTH
\ SEE VALVE SUBMITTAL

CONDENSER WATER PUMP CONTROL
1. When a chiller is staged on, ils corresponding condenser woter pump shall be brought on,
2. The speed of each condenser water pump sholl be controlled based on o combinotion of leaving condenser waler
temnperature ond existing load of the chiller to ensure optimum efficiency of the chiller,
3. The speed of each pump shall never foll below the value required to maintain minimum flow through the
condenser of the chiller served os measured by o flow meter for eoch condenser.

COOLING TOWER STAGING
1. The cooling towers shall be configured in g lead/log/standby configuration, and shall employ o common header
system and be able o stage independent of the chiller systems based on totdl condenser load.
2. To the extent possible, lead/log/standby determination shall ensure that the most efficient operationot
arrongement is being employed for the current Joad demand.

The lead cooling tower shall be enabled whenever o chiller is enabled.

4. The maximum number of cooling towers thot can be enabled ot any time will be determined based on the
minimum flow requirements for each tower and the totol condenser water flow os sensed by flow meters instolled
for eoch condenser.

5. When o tower is enabled, its isolation valves will open, and its bypass valve sholl modulate to maintoin condenser
woter temperature two degrees (odj) below setpoint. i the bypass volve is fully open (flow to the tower) for five
minutes (od}.) ond condenser woter temperoture is obove setpoint, the next tower in sequence will be enabled.
This process is repeoted as needed until the maximum number of cooling towers ore encbled for the current
condenser woter flow rote.

8. When the moximum number of towers ore encbled for a given condenser woter flow rate, the bypass valves for
all towers are fully open, and condenser woler temperature exceeds ils setpoint by two degrees {adj), the lead
tower fon sholl turn on at minimum speed.

7. After the tower fon has been on at minimum speed for ot least five minutes {adj), if condenser water
temperoture exceeds its setpoint by two degrees (adj), the next tower fun in sequence shall turn on at
minimum speed. This process is repeated as needed until the fans of all enabled towers ore on at minimum
speed.

8. Once the fons of ofl encbied cooling towers are on ot minimum speed, the VFD speeds shall begin to modulate
in unison o maintain the condenser woter ot its seipoint.

9. with oll operating fons ot minimum speed, should condenser water temperoture fall two degrees (odj.) below
setpoint for five minutes (od}), the lag fan sholl turn off.

10. With olf fans off on encbled towers, the bypass valve of the log tower sholl control to maintoin condenser woter
temperature two degrees below setpoint. All other tower bypass valves shall remain fully open to tower flow.

o

CONDENSER WATER TEMPERATURE CONTROL

11. When the log tower bypass vaive has fully closed for five minutes (adj), the log tower shall be disabled and its
isolation volves closed. This process is repeated os needed until only one tower is in operation.

1. During normal chiller operation, condenser water supply temperature setpoint shall be reset based on outside air
wet bulb temperature and current chiller load.

2. The condenser water temperature shall preferably be meocsured downstreom of the cooling towers, and shall be an
average of multiples sensors instolled in the main header before it branches to the four chillers. Any significant
discrepancies in these mulliple sensors sholl send an colarm thot calibretion is needed,
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Control Qly {Product Number [
Device Nomber
Field Mounted Devices
Fov 1-4 4 |zzz /A N/A N/A
W15 1 [SIEMENS MAG MTR  [N/A N/A N/A
Py 16-23 8 |EXISTING METER N/A N/A N/A
prE 17-24 8 |72z N/A /A IN/A
TE 3340 8 |544-577-25 SIEMENS 149261 IMMWELL SNSR, PT 1K OHM, (375),2.5" LGTH
\2 SEE VALVE SUBMITTAL
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